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(54) TiUe: FLUORESCENT PROTEINS 

1—* 

(54) nits&n 



\^ (57) Abstract: It is intended to provide a novel fluorescent protein which occurs as a monomer without fonning a multimer, and 
a red or orange fluorescent protein characterized by achieving the maximum fluorescence at the maximum excitation by enlarging 

^'f the difference between the excitation peak value (absorption peak wavelength) and the fluorescent peak value (fluorescent peak 
wavelength). Namely, a novel fluorescent protein having been monomerized by transferring a mutation into a fluorescent protein 
originating in Fungia sp.\ and a novel pigment protein and a fluorescent protein originating in Montipora sp. . 

I/) 

o(57)iit^: ^%^<j>^mts ^mwi^!SLt^z.ttsi<i^m\ii^iin^thmnLi3iik%m^K. ^t/fcBis^kf- 
fs 0^ (®iRffi*afi) tit%o}d-^m. (»««*««) (DS (xh-^xe/7h) ^•x^<'rhzt\z^^). s 

^nmz^ti\is ^-9-tr7-rv(Fungia sp.)d&*o^ftasai3SEa*wAirsci:iz<fcy*»i*{bLfc«a4a3tt 

^Saa. jfet;iC3^>i^>=f (Montipora. sp) A«C[>Sf««:fi^SgM&l/»3KSaS)Sl<^ft$n«o 
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ijiontipora. sp) ^%(oisiWiL^MWB'S.'Bix^ik%m^w. mm^^(omB\m 

^y^(r>=!^i/:^UT ' \f^Y))T (Aequorea victoria) \^^^ir^Wt^fk%W 
(GFP) \ts :^^^m^^:*5V^r#<(Dffi^^^-r5o :t5fix y^ffJ^^^m 

Mfl^^S*3 i tJ^^-a-^Sfi^ (semi-rational) ^^^M^^ifetcS^ V . -fe^^fb $ 

gfcSg U V > o Itm^ Jic G F p $ tuTV ^ 5, aS^^m^Sti^l^ft^tJ: 

:tt> J:<^ffi$n^GFP^^#:©-oiUTmm^Me« (YFP) 
^ffe^^'5„ YFP{:i. (Aequorea) GF P^^^*:<D>f -C|>ft:^igS©St)te 

^^-To Y F P O £ *J J; tt, ^Mtl 60, OOO-'lOO, ooor^cm-' *5 J; 

tJ^O.e— O.S-e&O (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544). 

GFP,mmi^(Dm(omtLx^ i^T^^^ytm^n (cfp) a^h^. 

ECFP (enhanced cyan fluorescent protein) dS^P>tt"CV^5„ t.tc^ 'iy^ 



1 



wo 2005/054464 PCT/JP2004/018437 

^y^^^ (Discoma sp. ) :5^e)«:|!5fe^3feSaK(R F P) tj^j|t$ ttr*5 1) .DasRed 

:J'f-tf7Tl' (Fungia sp.)©cDNA7>r^7y-:a^e>s 

V (Fungia sp. ) ^m,(D'^%w^^m^fdi^^. m^'W:%m.^m.im 

^—■!^'$.h'^%(D\f—i/\%(Dm (Di^^\^'^y('f(Dh(r> (GFPuv, sapphire) 

380nin ©UV3t-eMbTijtfe^3t^]5^#•r5fci^>. !^J^P^-e<^m^t::H$ 

ViO^lil^tT/fc^^feSeK Kusabira-Orange (KO) W^^mm^CO^^s 70 k 
Da (T5y^@B^J;6^e,fh^$;h.^^^^=-*f426kDa) -^^U Wfig 



^ ^ 

WO 2005/054464 PCT/JP2004/018437 



1 9 l#<2r#^ciB«§^^fcMeK Ko (DT ^ /mmmn^h^^WB^m^'^m 

f-i^dr iMontipora. sp) il^ffiV^T^^fe*g6KSr=t- K-T^jftfe^^^^iSr^ 
bfCo COCP-FL }-i 560nm ^CJs[lS(Dlf-:^^S^^^*>^ ^lOlSj^lC J;oT^3fe;:^^^' h 



wo 200S/0S4464 PCT/JP2004/018437 

/Hi eOOnm \Z Lfto $ Ibi^. (4. ±|S COCF-FL <^ 61 # g O-fe 

y :^^-r yp>ri^y{^:^ 213 ^.no^v y^T7=^y\^u^^t^ :Lt\::x*) 

COCP-FL ittM'fe^it^te^lt^toSeKkeimaeie ^^^t^to keima616 W:. 
440nm (Cl!)je<Dl:f— ;Srfc*>. r (OMlC h/Vft 616nm tClf— 

We>«^ Keima616(0 61#g(D7 3i:^/V7'7^V'^p{9^;r-yK:N 62#S(0^ 

i O Keima570 ti Keima616 1 440nm {CjUjigO If— ti' JSri^*)^ ffDB^i^^ ?) 
570nm (O^^Wf-^^^^U ISOnm i:^#/£^-Cfe-pfCo 

SP*)v &,r(0 (a) X« (b) tJ:^f^^fcSeSC;65it^$H 

(b ) iBa?iJ#-^ 1 KmM(DT 5 7M@B^J^^:*5V^T 1 ;&>fcM<^T$ / mib^X^. 

:^m^os^\(Dmm^xi^l\t, skTco (a) (b) K^-r^^m&mi!)^%m 

(a) gBjij#-^3> 5, 7xii9\z.fs,m(DT%ymmm^^i-^wmn; 

(b) ia^j#-t3. 5. 7xti9\:L^mor^/wmm^m^xif>>ibmm(DT 

2|s:^PJ©§f)l3:SiJ<0«|^tJ;*Lff, OT© (a) Xfi (b) Kl^-T^^SeK 



wo 2005/054464 PCT/JP2004/0 18437 

(a) iBa?!l#-^l 1. 13. 15. 17, 19. 21. 23. 25, 2 7X^2 

(b) i2?lj#-^l 1. 13. 15. 17. 19. 21. 23. 25. 2 7X^2 

\'inM^fhitT^/mmm^^u ^tb^*ttE^j#-§-i i. 13. 15. 17. 
19. 21. 2 3. 2 5. 2 7xn2 9Kmm(DT%ymmM^m-ir^m&nt 

:^mm<D:^hi^&](Dmm^^tiit, sxT(D (a) xi-t (b) i^i^-r^^gsK 

(a) IB3?i|#-§-llJ:lB«(^T^ymE?iJ«r^i-§®eiC 
*|g5^©$?>lcBU<z>tl^lJ:j;;h.rf. iJtT© (a) Xtt (b) (^i^-Ti^^feSe® 

( a ) iB^ij»-§- 3 . 5 . 7 xf* 9 KB^oT 5 7 mmm^^-r^m^w ; 

(b) ffi^J#-t3. 5. 7Xtt9^C|B«©T$/^SB^J^^:*5V^■Cl;^>?>igc«<^T 
##3. 5.' 7Xtt9l::|B*fe©T5/ggffi>?iJ^^1-5MeKi:l^^(^^^#tt% 

2|!:^5go$e)tcSijoli^(cJ;ti«. UT<D (a) XW: (b) {^L^-f^^feMe® 

(a) ia^#-^l 1. 13. 15. 17. 19. 21. 23. 2 5. 2 7X^2 

(b) m^m^l 1. 1 3. 1 5. 1 7. 1 9. 2 1. 2 3. 2 5. 2 7X1^2 

ttnM^tiitT^/mmi^mh, ^Mtimmm^ii. 13. 15. 17. 



wo 2005/054464 PCT/JP2004/018437 

19. 2 1, 2 3. 2 5. 2 7Xf*2 9ie:|Bife®T5/Mffi?iJSr^1-SSe®i: 

:^^m<D:^him<Dmm\^^M. siTo (a) xn (b) k^L^-ruNA^m 

(a) mmm^2icmmommm^^^'r^-DNA 

(b) E?!l#-§-2l!:|Bife©ISSE^JlJ:^3V^T. l7!>^ib$m(omm(7:>X^. 
:*:^9^<7)$?>{e:SiJ©li^}c:j;tLrf, UTO (a) X(i (b) (c^i-DNA;6S*i 

(a) . i3?lJ#-^4. 6. 8Xf*l 0}C|B«(^i^i3^J^^i--5DNA 

(b) iB^j#-^4. 6. 8X}iioiJ:|B®©:^SiB^Jlc:*5V^T. li)^hW^mom. 

4. 6. sx\^ioK'^mom.mmm^=^-\fir^w^nbmm(om%m'^^^ 

imm<D^h\m(Omm^i:.fltS.. OTO (a) XW: (b) {C^-t-DNA^SS* 

(a) E3?'J#-tl 2. 1 4. 1 6. 1 8. 20. 22. 24. 26. 28X^:3 

0 K'mwL(om.mim ^ § d n Ao 

(b) mmm^l 2. 1 4. 1 6. 1 8. 2 0. 2 2, 2 4. 2 6. 2 8X(i3 

0^^:|5^©«iB^J^^:*5V^T. it>h%m(om&<ox^. mkRxj^/xytm^ 

^l-SmSffi^RI^WU t>'^^Mfll2, 14. 1 6. 1 8. 2 0. 2 2. 2 

4. 2 6. 2sxn.zo\z.^m<om^wmi3^^-\^'r^^^'M.twi^<o^ito^\^ 

$fe{c:*fc*^5g(cj;tuj^. OT<D (a) X\X (b) 
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wo 2005/054464 PCT/JP2004/018437 

immm\<r>im\^x.^\'i. ^T(^ (a) xf* (b) (w^-r^^seK^asgfj 

( a ) gB^J#-^3 9 lc|3«©T ^ ymiB^J<SrW1-5ge« ; 

:*:^f!?0$e,ie:SijO]^^tcj;tb«. iJtTO (a) XI* (b) lJ:^-r^5fe^aK 

(a) iB^iJ#-^4 1. 4 3. 4 5Xli4 7lc:|B«OT^y^ffi^J<^*-r§SeK; 

(b) iB3?lJ##4 1. 4 3. 4 5Xri4 7K:ffi^<DT$yi^ffi^J(c:^3VNT l^^fj 

:*:|§0J<D^btc:S(J(D^#lcJ;tb{^. UiTco (a) X(i (b) l^^-ffe^^eK 

(a) iB^im-§-3 7l^fB«©7'^yiliB^J«r^-rS^eK; 

(b )BajlJ#-i-3 7 tCfE^©T^ /mBa?!I^^l:J3V^T 1 /5>P)i!:<aOT$ /ig^S^^^ 

em. my^/-x\mnt^tLT%mw.m^^\.. pM^tt^^^sMSKo 

;2^^0J<D$e?(-SiJ<D«}c:j;tu{f. £ilT<^ (a) Xfi (b) Id^-r^^tSSK 

( a ) BB3?iJ#-f-3 9 tc:|S«©T ^ /mSB5?iJ*W1-5ge« ; 

(b) iB^J#-i-3 9tc:|E«(0T^ /mE^|J^^:j3V^T l*^f>ic«©T5/SgdS^3^, 

em. :au«/X{i#ijn^tifcT5:yMSB^j^^u. ^^fc^tt^^^-ta^eWo 
5|5:^5go$bK:SiJ<Dli1ile:J:n«. OT© (a) (b) {c^-fm^tse® 

(a) ffi?rj#-^4 1. 4 3. 4 5X«:4 7K:|B«©T^/mE?iJ^*-t5^eR ; 



wo 2005/054464 PCT/JP2004/018437 
(b) E?IJ##4 1 . 4 3. 4 5Xtt4 7 tJ:|B«OT ^ /^ga^Jl^:*5V^T 1 H^b 

*IIM<o$e>{c!3ijoli^{::i^«, jJtT<z) (a) xn. (b) d^i-DNAjOSii 

(b) ffi»-^3 8{^:|E«o^»iB^|J^c:jov^r. if)--hmmm&<ox^. «m 

-r 5:^1B^J D N A„ 

^w^(D^h\^m(omm^i:.fh^. ^y<o (a) xt* (b) K^-tm^Aiim 

(a) iB»-^4 0(C|B«©iiSiBJIJ?Sr=r-r^DNA ; 

1-§^SiB^J^^1-5DNAo 
*|g5g©$?>tcSUOffi^{cJ;*i,«. iJiT'^ (a) X\t (b) {c^-tDNA;65® 

( a ) E^J##4 2, 44, 46X«:48 \Z.WM.(Om.^WM^^-t^ D N A ; 

(b) i3^J#^4 2. 4 4, 4 6Xtt4 8 ^^l|B«Olt*SB^U^^:*5V^r^ 1 li^hWi 

??y«r^-t5DNAo 

:mm<D^h\z3\\(Dmm^i^M. ±iEbfc*iiiBjoDNAX{i«a^^;t^^ 
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wo 2005/054464 PCT/IP2004/018437 

mi ft. mKO ©TO;^^^ h/l^Sr^-fo 

0 3 mm'bi^i i:^^'f■mimM(D^^M^^iro m^^Mi. «9 :$)-^i:fi 2 8 k: 

EI5{4. HeLa mKO -^ffiV^T^ h =3 K y T^7^/VU;t5g;P: 

0 6 (i, uv mi^m^W:tftmmi^ mKVU-i <^!aj|x;^-<^ h/w*^1-. 

ia7«, uv ja^iHb^tt^t^^^*: mKVU-1 ©M;^^^ h/VSTJ«^^:^^jJ' h/l^ 
liI9(i> *^^^^^flJmKUV-2(^i!j^x-<^ h/V'&t;^^;^->s^ h/v^^-T 

E110«. ii:fe^)t^^f*:mK0-FM32(^M^^^ h/V^^-fo 

El 1 1 Jt.Ji6#^fcig^^jcmK0-FM32 <oiS)^;5^^^ h/^RXJ^'^yt:^^^ h/V^^ 
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wo 2005/054464 .PCT/JP2004/018437 
1- 

1- 

1^ 1 4 tt, mKO f^m&M^^W(0 580nm OM^^^^ h^vSr^-To 
0 1 5 ri. mKO f^mBT^^^i^(D 580nm OBI^:^^^ h/VSr^i-„ 

0 1 7 li. mKO ^WMii^^^*:<7)m3fc;^-<tJ^ h/V-^^-fo 

0 1 8 mKO l^r^S3i|g^#:o^3fe;^-<^ h/Vilr^-ro 

0 2 0 fi. mKO h^V^^-fo 
0 2 1 {4. mKO^MS3i^Mf*:<^^^:5^^^ h>'V^*-r„ 

02 2W:, iimm^mmmmi¥(om%:^^^ hyvSr^-fo 

0 2 3 tt, mKO <0^^^ 25 Nf^*-C 580nm Oiajg:^^^ h/V^^^-T, 

0 2 4 fi, mKO mmm^^i^O^^^ 25 ^^^t? 580nm Oisb®>^^^ h^l^^ 

0 2 5 fi, mKO l^^^iligMf^JcD-g-fiK^ 25 I^W^T? 580nm ©i(ije;^^2{' h/W^lr 

0 2 6 mKO f^mBi^^^i^<D^^^ 25 M*-e 580nm (Dfi)®;^^^;^ h^V^ 

0 2 7 tt. mKO ^Kigii^Mfls^O-a-^m 25 Npr^^T 580nm ©iS^x^^^ h/l'^ 

0 2 8 f±, mKO f^mBM^Mi^n^^^ 25 1^^*-^ 580nm ©M;:^^^ h/l'Sr 

0 2 9 tt. mKO l^^SM^^|:{COV>X. i^m^Ofa^t'-^lfP^© 500nin i 
:^V':/t^it^©^j|3f-^''Cfc5 548nm ©^[(DJtOT'o y hSr^-fo 
0 3 0 tt> mKO-FlllU (O N Tau ^mf^l.tim-^m^fl^B^^ HeLa-S3 
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wo 2005/054464 PCT/JP2004/018437 

03 2{i> iiiKO-FM14geKJc:.3SVNi^fe3fe^TOL, flSltlu^cDKitJi;^^^ h/v 
03 3W:. Bm-mKO-mU^^^m^^^^-omA^. 12 ^K;5^?> 2 B 

0 3 4 fi, BDNF-mK0-FM14 ^^atfi^^^J^ ^-OmX^. m 12 NFK>5»fe 2 B 
ra{-«l8iaK:^^byc:ilfc^Se«?r^5fc®|»[^-C;^aU> -feO^{b}a^P>5)-^=- (BDNF- 
mK0-FM14) ^iil^L/c^^^.^-r„ 

m 3 5 tt. :^i^F«3 FRET ^tr 5 ;fcJi)<^m)tseiC©^iC0^^i-o 

03 6tt.:¥»#:m^geMinK0 2 l:^*:it3tMeSr MiCy h/l-t 

03 7f4, MiCy-linker-mKO Sr^V^X. Caspase3 t O^JSlif i:SJJ;^#<^^J^ 
m(D-^^:^^^ h/l^^ 440nin "C®® bXjaiJtLfci^:^^^f o 

0 3 8 tt, MiCy-linker-nKO *^V^T in vivo Caspase3 OjStt^iiJj^U^ 

0 3 9 tt, COCP (DM:^^^ h/vSr^-To 

0 4 0 (i. COCP (D p H^gttOj|J^Jg:^^^t-o 

04 Ifi, Keima616 (Dia^;^^^ h/V'ir^^t:^'^^ h/l^Sr^l-o 
0 4 2 fi, Keima570 (DBM:^^^ h/l^t^tft:^^^ h/VSr^-fo 
0 4 3 fi, Keima616 (O pH ^^tt(D$lJ^)fem^^-t-o 

0 4 4 {t, Keima570 (D pH^Si^cDSiJ^^m^^-To 

0 4 5 cnikeima620 (Dm^ib^^MmMom^^^iTo 

0 4 6 tt, cinkeiina620 (D^HSL:^^^ h/l^^^-f-^ 

04 7tt, iBiiieim620 <D^I\^L:^^^ h/l^^^ir^ 

11 
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04 8 tt, keima616 t ECFP (OBiM:^^^ hA^t^yt:^^^ h/l^^^l-o 

(DMM^WALIt^ >fM.'^^m&W<D^y^Jl>'n 3 m ECFP-Keima616, 
KeimaGie-ECFP, EGFP-inRFPl(x2)o (±^) caspase-3 ^iPx.5flu<0S e+BH, 
nmsmm^o i^^) caspase-3 ^Pm<^ffii:+BSIi^ (TS) 

13 5 1 #illS'a'^e^^-7(C*3lt'& Relative amplitude Sr^-fo 
ig 5 2 tt, Caspase-3 J; 5^7"^ KiK-S)®f©^ttl (SDS-PAGE) ^^"To 

13 5 4 CaCla (+) ^OECFP-CaM t M13-Keiina6 1 6 ©^^^gS^gHM^ 

13 5 5 fi. CaClj (-) NftOECFP-CaM M13-Keiiiia6 1 6 ©^Tfe^SSftHllic 

(1) :is:jiSPj(P5eg 

( i ) :^^m<Df^ i(Dm(oik%m^w 

^^m(D$^i(om<Dik%m&wn. !^r(D (a) (b) <Dfnrixd^c:^i-g 

(b) i5>?!j#-^i {^IE^<^r 5 y^iaa«J^^:^3V^■c i i>^hmm<or^ymi!^^^. 




WO 2005/054464 



PCT/JP2004/018437 
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wo 2005/054464 PCT/JP2004/018437 

(2) 5 4 8nm(c:*5tt5*/Ha^#Ws 5 1 6 00-efc5; 

(3) 4^11X^:65 0. 6X-h?>;RU 

(4) ^)fe#ttOpH^Stt;65pKa = 5. 0T?fe6 

''^^j^ ^m^sxT (omMmxi-i. f- t*^-r :x (Fungia sp. ) ^m^unt ur 

±iE#tt^*1-5:^^BJ©*^ge®^5t#LfcdS, ^f-lf^'l'i/ (Fungiasp.) 

^tLfe$rfflV>T:±IBLfclll^^MWO0 3/5 4 1 9 1 -f-^^fclElKo^^fe 
K-r 5 D N AO-gpo^jt ^±|E Lfc P C R id J; tJ ^fc^-a-f-ltx f^Si UfcD N 
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wo 2005/054464 PCT/JP2004/018437 

mm^i^^c sito (a) x« (b) (c^i-s5t^e®;65ii^$tt 

^(bimoMmtvx^t. sxT<D (a) xfi (b) i^^i-^^m^mTimm 

(a) BBJ1J#-^1 1. 13, 15. 17. 19, 2 1, 2 3, 2 5, 2 7X\t2 

(b) @B^J#-^l 1 , 1 3, 1 5, 1 7, 1 9, 2 1, 2 3, 2 5, 2 7X«2 

tiim\i^i^ltLT^/mmm^mu "tfi^iim^m-^iis 13, 15, 17, 
19, 21, 23, 25, 2 7xn2 9\z^m<Dr^ymin^^-t^m&Kt 

(i i) >^^m(Dm2<Dm<Dm&M 

3|ci|§|go^2©MOSeg«, BB^J#-§-3 7, 39, 41, 43, 45X«4 

7\cmm<oT%ymmmt:^-r?>m^W;^mz.mmm^s7[ 39, 4i, 4 
3, 4 5x^4 7 izt&m(^r 5. ymis.mi,z.:$i\^^x ii!)>bWB(DT % ym^iK^. 

5®eK-CfeS„. iBa?'J#-§-4 1, 43, 4 5xn4 7KtsMoT%ymm^\^^ 

14 
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17 6 nuQx 13 0 nm, 18 0 nm, RX^l 8 0 ninT?fc-5o 1 . 

( 1 ) COCP (T § y ^BB^J^iB»-i- 3 7 tc:^ mS@B^J^BB33J#-^ 3 8 

mmmiziSL^ iwm:i^m^) : 5 7 e nm 

5 7 6 nin(J:*5ft5^/W!a^^^ : 6 4 0 0 0 
P H^^tt : U / . 

(2) COCP-FL (T^ ymffi^J^@3a?lJ#-^3 9lC^L. :^S@H^J^ia^JS-^4 0 }^ 

mimizm^ mi^miz^^) 5 e o nm 

: 6 0 0 nm 

(3) keima616 (T 5 ^ miB^JSriB»#4 1 IZl^ m^gB^J^E»f-4 2 

(TO^:'clSS) : 4 4 O nm 

: 6 1 6 nm 

p nm^m :. pH7. 5~io v^^^mi-i^M 

(4) keima570 (T 5 /ifeia^J*Ba^J##4 3 (C^L. :^ia^J^iB2?IJ#-^4 4 

!s!jS<i:*:Si* (ig^i|X«i;'cSt«) : 4 4 o nm 

^^1^::^?fe;g: : 5 7 0 n m 

P H^Stt : p H 7 . 5 ~ 1 0 -C^^3S««^^ 

( 5 ) cmkeima620 (T $ / mia^J^SrBBa?iJ#-i- 4 5 l!!^ U iS£ia^JSriB^J#-§- 4 

15 
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lSii&U±&^ (J^mSL^^^^) : 440iiin 
W:^m±^^: 620nni 

(6) mkeiina620 iT ^ / WSin^mm-^ 4 7 i^SIB^J ^iBa?IJ## 4 8 

W:tftmi:^M: 620nm 

y^y=i (Montipora. sp) ^mmiWth\.x^ xi--=^y^ ^iit^ =i^^^f-y=f 
(Montipora. sp) fi, MS)W^Ai»5:^SJcf-:/=rM8l-r '>1^>'=re 5 YV^-y 

:}3, =i^^^f-y=f (Montipora, sp) |^i^<D^3t^^i-§f-:/=?d> 6)5^:^1^0® 6 

So 

t L < 1 5 #{J:^fcF^ L < f± 1 3 fi@^^«*-r5o 

^MSSfi. (1) FRETOT^-fe7'^'«-3H^ tVXM^^ 

16 
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^^■rSSeWj 0^5fc#tttt^tl.^tls BB^J#-^3 9. 4 1. 4 3. 4 5Xti 
^3ii:oTV^-c^>i;v\ ^a|;ttf. ibMSE:!. m^jSe. p 

¥t-s::idSi^j>ig-c&5o ^mm^owMm<Dmmm-^s 7. 39.41.43. 

4 5 xfi 4 7 {ciBm LfcT 5 y mmm^mz.mm^'^ ss. 4o. 42. 44. 

4 6Xfi4 8^^:|BSUfcS«ia^J(^)^f^^f^JII•r'5:li^ia:•?iS^J5:7'7'l'•7- 
^lriSf+L. ^tlt?SrffiV>T3*yf-y=? (Montipora sp. ) c DNA^-i':/ 

±IHLfcP CRtC J; O^fc^^Jcji. fmb^DNA»f>i-^iii#tJ:item^^ 
/5s-ct^5„ w<DDNA^igS5&?§S^l;i^Ai-5::i:{c<t?>. *^Mo|ieMtr 

(2) :i^|§§goDNA 
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(a) Xtt (b) IC^I-MSK^^- Ki-<5DNAdSWf)*I"5, 

( b ) iB^iJ#-^ 1 {C|S®OT ^ / ^ia?iJ{^:i3VNT 1 hWcm<OT % J mid^X^. 

:^^m(D'^ytm&w^=^- v-t:bDNA(o-M.^i^M.w-mt tx^. uro (a) 

X\t (b) K^-TDNA^^tcmif^fl^o 

( a ) BB^J## 2 fc|BifeOitSE^JSr^i--5 D N A 

( b ) IB^J## 2 i;:^^.o*iSiB3?!I{c*5V^r . i i)> ^mm<om^<o{K^. UWk 

KSr = - K-t-5mMa?iJ^lr#i-5DNAo 

±IHbfc (1) {e:|EttUfc*|g5g©gfiff (mKO) ©^M^^SSW^Sr 

:*=ISig<?5MeS^ = - DNA(^Aiitc^iLT«. ^^fO (a) Xf4 (b) 

(a) iH?iJ#-^3 7. 3 9. 4 1> 4 3. 4 5 Xfi 4 7 (dfE^OT ^ / MIS^J^ 

(b) E^J#-t3 7. 3 9. 4 1. 4 3. 4 5X«4 7fc|E|feOT^ /i&BB3?!ltJ: 

fi. £(TO (a) yM (b) |C:^1-DNAt*fcWP>tL5„ 
(a) SB^lJ#-§-3 8. 4 0. 4 2. 4 4. 4 6Xtt4 8(c:|E^OitSgB3?!IiSr^1- 

18 
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5DNA ; 

(b)E^J#-^3 8, 4 0. 4 2, 4 4, 4 6 Xfi4 8 ^C|H*fe<Dm£SB^J(C*5V^ 

< 1 t> 1 0 U < f4 1 d> P) 5 mS^#*i-<5o 

5b, #^ft)y7-r-^-^ffiVN:tjKy pJy— (pgr) {cioXi^it 

J: o -c, ^^^^-r 6 D N A ^«||f S ^ ^ ^5 -C# 5 o :i © J: 5 ©S^S {i s 

Molecular Cloning: A laboratory Mannual, 2"^ EA , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, il^TJ^fc Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) iC|B^ 

(3) :;^^moU^m:k.-<^ 

19 
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;^ • -v/U h v^a: :=. y ^ • T 5 7 (Bacillusstearothermophilus 
maltogenic amylase gene) s /"^^/W;:^ • y^:=-^/V$;^ a T^y— ^m^-^ 
(Bacillus licheniformis alpha-amylase gene)^ ^"^^/V;^ . T'^ o y ^yy^s:. 
i^;^ 'BAN T 5 7^"^aSfi-7- (Bacillus amyloliquefaciens BAN amylase gene)^ 
/•«9=-/V;^ • y ;^ • T/V;*? y yo^r— ^oft^^(Bacillus Subtilis 

alkaline protease gene) ^ U< ft^'^^/VX • /VX • ^ v'P v'^— ifatfe-^ 
(Bacillus pumilus xylosldase gene) (DT'P-t— 'ktcHy • 
PH«L<fiPi.7'n*-^, :^1^®<D lac, trp^U<tt tac >^o^-^3^j:if;65 

T-1 (^i?o5";^^^-l'^^3te^) 7°P^-i5', ^fc{iT7=V!J''l'/>;^2^^»3 

Ky y^o^-;?, p 1 07*0^-^, ^^V^^yr '^V^^ji^^^^ • jKP^ 

ADH2-4C >^P^-t?Jfc^d5^tf btbSo 
tp i Ayp^-iJ^^^^^dS^^So 

20 
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*3j;OTfiirci^/N>'f-|aa?!j(^j;tffTx/l>'f^v;^ VA RNA Sra-Ki-^fe 

■^-h\.x\i.s m^\t. i^fc h^nmmu^^'ff-'^ (dhfr) ^±ni^:/^^y 

(4) :$:|§PJ(D^M^m#: 

21 
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m%mmm<DmtLX\-i. HEK2 9 3M, HeLa», COSM. B 

cerevislae)t.tc\tf-y:^n'^4±yt. . ( S accharomyces kluyveri)^ 

5 (^^ll^ff^ Baculovirus Expression Vectors, A Laboratory Manual ; 

h = ^ 3. 7 '-•/W:tni^—,. Bio/Technology, 

6, 47(1988)^{C|B^), 

(Autographa californica nuclear polyhedrosis virus)^^^ V^^ r. t it^V^ 5, 
MiABMt LTtt. Spodoptera frugiperda <D§^M^mXhiS f 9^ S f 2 

22 
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-rzs^T/K cx-.rc^^.^y— v:/.TVK-:*>'/-?=-(W. h. Freeman 
and Company) , — 3— (New York). (1992)), Trichoplusia ni ©|PMjiS|iiJI& 

T-fcSH i F i V e ('1'>'t*^av^3.^^tS^)^$:^V^^::i:^ST♦t^o 

y jjf 7 31 ^ 3 ^^ife^Sr^tf 5 i ^s-Tf # -5 » 

mj:^mm'px^mir^, mmm^wommm^tb. ^^m(Dmmi^s&n 
^^mmm-r^iat. m^om&nomm. mm:m^m^tit£s:\^\ 

-X^(Dl^i^y^^^Vvfc|t^:^-^^^i^^o-=r h^yy^—^. S-Sepharose FF(7 

(5) :^?^m(om^^&WRxj^^tL^^tfm^%m&w<r>mm 
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tJiit), BFfM©ilil-g'm3fcMeKSr='-K1"5DNASr#5itdS-Ct5o ^<^D 

24 
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^Xfis TpNEOj (P. Southern, and P. Berg (1982) J. MOl. Appl. Genet. 1:3 
27)^ TpCAGGSj (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108,193-200(1991))^ 

rpRc/CMVj (-Y>'tf hD^*y|tM)x TpCDMSj (-< i^tf h n <f ^-^hM) fj:t*f)K ^ 
MM^^^—Xti. rpRS303J , rpRS304J , fpRSSOSj , rpRS306j , rpRS313j , 

rpRS314j , rpRS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetic 
s 122: 19-27), rpRS423j , rpRS424j , rpRS425j , rpRS426j (T.W.Christians 
on, R. S. Sikorski, M. Dante, J.H.Shero, and P. Hieter (1992) Gene 110: 119 
-122) /£^W3i(->^V^P>t^.5o 

f^J&s BalbC-3T3 NIH3T3m. CHO (Chinese hamster ovary) m> HeLai^ 
IS, NRK (normal rat kidney) ^J3fi, TSaccharomyces cerevisiaej fi:if<DMMMM 
"^^BM (E. coli) «^^^^^ffli-S^i:>5ST'tS. ^i!7^-(D^mm^o 

n^mm^-^mthx^mir^^tr^x^^o 
m^it. m&mxt\.xmmM/ujf^7\z^^mm&m^mmi-^:itiz. 

25 



wo 2005/054464 PCT/JP2004/018437 

09) >M^^igg (ATTO T^t^^/W-Ypt— i?T-^7^1f-) ^it*^ffiV^T 

:*:|S|g<^^3teSeK{i^ mf&m±mm^ 5 4 8 n mX-$j «9 . ^ytU^^^t^ 5 5 
9 nm-CfeSili:;^^^?^ 5 3 0~5 5 Onm, 5 0~6 0 Oning^O 

^yt. 5)-i^K©*ai:f^ffi*:$>W1-5¥)£<D-oiUT. FRET 
^^fV^-^m 'f)mh^X\^ho FRETXtt^ ^^H!^ i^-©^3te®e®tb 

TOVTi/^^^SK (CFP) -Cg^LfcH-cDiH^i. ^-(^i^^fegeSi 

LT(DM^:^)tseK (YFP) X'WM\^tL^z.(Oii^^b^^^^'t^:ibKi:. 

n^^ytmpn (YFP) ^T^±:f^-:$^^}::VXi^M^^. i^Tl^W% 
MfiM (CFP) *K-^-:$H^ibTf^ffl$*, W#<DKT-FRET 

26 
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^^m(D^t/tmj^WRn^mmj^mns m^. fret (m3t*iji^^/w=¥- 

(FRET) (D^mt^^C^'t^^tif^X^^o 
(6) 3^^ggO:»>y h 
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KO- 1 ^ / miB^J** fe#fi:fls:?g^ffiS:iF^II U ^M^M^^moT 5 ^ 

^^AriKO-l^^Abfc««|S^-<i5'i5'- (pRSETB) (S^^WWO0 3/ 
5 4 19 1 #4^«{C|Big(^ KO-1 DM Sr^l-^^m^^ tJ' H^e^^ 

^^#A ^ tiitU^ummmk ^.^ t <^ v ^ 5 ^ife^rfto fco DNA 
V :ff—^X^ DNA »f>i- ^o«: <C^lc: DM o^ffijc y y^m^^-^^b-t^fcib, m 

(1) y^-r-r-os' y^^^b 

lOOjtzM -fy^-^— 2/il 
10 X T4 polynucleotide kinase buffer 5^1 
100 /zM ATP 0.5^1 

28 



WO05054464 [file://C:\Documents and Settingsyevanb\Desktop\DocsfofAJ\WO05054464.cDc1 




Page 30 of 21 8 



WO 2005/054464 



PCT/JP2004/018437 



41.5/zl 



T4 polynucleotide kinase (10 U/m1) Ijul 
KllR, F13Y 

CCAGAGATGAAGATGAGGTACTACATGGACGGC (iH^J##5 9) 
V25I 

CATGAGTTCACAATTGAAGGTGAAGGC (iB^J#-§-6 0) 
K32R 

GAAGGCACAGGCAGACCTTACGAGGGA (ffi^J#-i-6 1) 

S55A 

CCAATGCCTTTCGCGTTTGACTTAGTG (ia^J##6 2) 
T62V 

TTAGTGTCACACGTGTTCTGTTACGGC (ffi?IJ##6 3) 
Q96E 

GAAAGGTCGTTGGAGnCGAAGATGGT (iH^J#-§-6 4) 
F102S, A104S 

GAAGATGGTGGGTCCGCTTCAGTCAGTGCG (iB^J#-^6 5) 
C115T. E117Y 

AGCCTTAGAGGAAACACCnCTACCACAAATaA (ia^J#-^6 6) 
V123T 

CAAATCCAAATmCtGGGGTTAACTTTCCTG (iH^J#-^6 7) 
V133I 

GCCGATGGTCCTATCATGCAAAACCAAAGT (iB^J#-t 6 8 ) 
S139V 

GCCGATGGTCCTATCATGCAAAACCAAAGTGnGATTGGGAGCCA (iB?!l#-^6 9) 
T150A, C151S 



29 
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GAGAAAATTACTGCCAGCGACGGAGTTCTGAAG (iB3?!l#-^7 0) 
F162Y, A166E 

GATGTTACGATGTACCTAAAACnGAAGGAGGCGGCAATCAC (iS^!l#-^ 7 1 ) 
Q190G, F193Y, G195S 

CTTAAAATGCCAGGAAGCCATTACATCAGCCATCGCCTCGTCAGG 2) 
C217S 

GATGCAGTAGGTCATTCCCTCGAGCACCACCACC 3) 

(2) ik^m^APCR 

5' y^^^^by^-f-r- 4/zl 

template (KO-pRSET B) lOOng 

lOX polymerase buffer 2.5jil 

10 X DNA ligase buffer 2.5^1 

2.5tiiM dNTPs 1/xl 

polymerase (pf u) 2. 5U/ iu 1 1/xl 

Taq DM ligase 40U/ til 0. 5 /z 1 
SS07KT-fh5O/il i-rso 

f— r/Wf-^ 7— H GeneAmp PGR system 9700 Lfco 

1) 65°C 5 min 

2) 95*0 2 min 

3) 9510 20 sec 

4) 52"C 20 sec 

5) 65^: 8 min 

±ia©3) ~5) ^ 25 -t^^/vm^ Mir 

6) 75*0 7 min 

7) 4"C hold 
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(3) Dpnl^Jta 

VCR^Oi-yzfM^ Dpnl ^ 1^ l^D^X 371C(C 1 y^z^^— h LTxy 

(4) ±mm^<D^^m^ 

Dpnl ^mm<Df-y:f;v^^mm JM109 imnm-^vxmMmAm<D ko-i 

(5) J^JIftr-fbKusabira-Orange (mKO) ©T^yig@B3?IJ 

nmn<DVi:^y (k) ^r/^dfi-v (r) {c, izm'^oyz^^^^ury^-y (f) 
^9^n^>i^ (Y) tc, 25mn(D^<vy (v) ^^yo^i^:/ (i) jc, 32#ioy 

(K) SrT/V'Sr-y (R) 55#iO-feyi^ (S) ^Ty:^^ (A) (C. 62 
|IS©M/:*-ny (T) ^/^i)^^ (V) {c, 96 #§0^5^;^^$?^ V (Q) ^^/ViJ'^ 

ym (E) 102»i(^:7:t:=i/VT7=-:/ (F) ^±})y is) iL, 104#i©T 

(A) ^±Vy is) iz, ii5#B©5/;^r>r >' (c) ^hi^:t^y it) 
inmn(D^/v^^yW^ iE) ^^ni^y (y) (c, i23#go/^jJi^ (v) ^bv 
^f-^- (T) ic. i33#g(D/^y:/ (V) Sr^yo^w (l) j;::, i39#S<D-fey 

y is) ^^<]}y (V) {c, 150 m^(Dhu:t:^y (t) ^t^^:^ (a) tc, 151 

^nOi^y^T-yfy (C) ^±])y is) 162#B©7 3i=i/WT7 = y (F) 

Pi/i^ (Y) ic, mmnoTy^y (a) ^^/v^j^^i^^ (e) i9o#a©i5^ 

/V^^^' (Q) ^^V-yy (G) tC, 193#g07 3i::^/V"r7 = V (F) ^^ni^y 

(Y) iC, 195#i<Z)i/y iX:/ (G) ^±Vy is) (C, 217#i(^^x;^-r'l'>' (C) 

^±]}y is) i^m^ ^tbTv^fco ^ fet^ Kozak mnm\i(Dtiii> 2ms(D±vyis) 

(DmiZ^^Vy (V) Sr^ALfco :i(Z)^^ftSrniKO tUfCo mKO ^ /^E^JiSr 
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:'cM^fflv^-c mKo iz. His-Tag ^HMVtcm^M^^m^i: ^ mn^'S:. 
Ni-Agarose ^m^XmrnX^fZo 



mmm 2 : ^ytm^omm 

20tJiUm%m&. 50m HEPES pKI.S^m^m^f^m:^^^ h/l^^SU^Lfcio 
h/\-(D\i'-^(Dj&X<0^/l^^yt^^^W^W-VtCo mKO -ett 548nm (CP^ 
l|K<Dt•-^^;iS^^^)P>tl^ 500nmlJ:*5{t5!Rl|X;iS 0.0025 i^-S J; 5K:it3fcMeiSr± 
lBO^»?St?4^r3KLTx 500nm-Cia^Lfe^©i^3fc;^^:{' h/l^i: 590nm fCjSltS 
^^fclJli^ia®;^^:^ b/W<Sr^^^LfCoDsRed(CLONTECH) 500nm izHrSif^ 

m.m^ 0.0025 i/j^S j;5{-bT^^;^^j5^ V/V^MMV. DsRed (^ft^^W^ 
0. 29 k LT mKO ©i^JlX^Sr^fefco 

miRv^m2\^^i-, a^^nwoo 3/541 91 

a1 



KO 


548 nm 


561 nm 


109750 


0»45 


217 






mKO 


548 nm 


559 nm 


51600 


0.6 


218 




pKa=5.€. 



3 : im'b^m^^^:^^m<DmM 

mKO MfiK^^lr ISOinM KCl, 50inM HEPES-KOH pH7. 4 t U/Co mKO O^S^ 

ffiV^T 25,000rpm, 22 l^^ig^OL-C, mKO (D MM:*: (548nin) 540nm <D 

M?SrSl^LfCo^<D|i^^^;a^^mK0<O:9-^l:fi28kDa iM^tifcdH 3)o 
^l.tLflT ^ /i?iE^J;5^b^S!l§tl5 26kDa i ISf^-ffcUx mKO ii^m^t 
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KO ioXXJ^mW (O N ^{C, Yeast ^^(D cytochrome oxidase f-y^cL=5/ ^ 4 
<0 N 12T%/m (MLSLRQSIRFFK) ^#jjp L. HeLa m^(D $ h a V K y 

$ti:fc (ia4)o -:*r, mKO ttjESli::^ h = Ky r(c^-y^^yj/ 

ti-ifc (05), 

mmm 5 : t^^fc^tto^^j; 5 mKo <D^mi^(oim 

(1) ^^^A 

notco M.mmmAnmKo^nAvtL±mM?^w.^i!^^- (prsetb) 

(a) :fv^-^—<D5' ]}:ymt 

100 /i M primer 2 m 1 

10 X T4 polynucleotide kinase buffer 5^1 

100 /iM ATP 0.5Ail 

^^0* 41.5m1 

T4 polynucleotide kinase (10 U/jul) Ijul 
ST-C-C 30 ^m-( h t feo 

(b) ^^m^APCR 

5' Vymit^y^^- 4/xl 
template(mKO— pRSET a) lOOng 
10 X polymerase buffer 2. 5m1 
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10 X DM ligase buffer 



2. Sjul 



2. SbiM dNTPs 



polymerase (pfu) 2. 5U/itil 



Taq DNA ligase 



40U/;il 



0.5/xl 



^1S7K-eth50/zi i:i-5„ 

f— v/Vf-^f GeneAmp PGR system 9700 ^^ffi bfeo 

1) mX, 5 min 

2) 95t: 2 min 

3) 95*0 20 sec 
•4) 52t; 20 sec 

5) 65^ 8 min 

6) nX, 7 min 

7) 4*0 hold 

3) ~5) ^2^^^i/;v 

(c) Dpnl^aS 

PCR^^O'^-yyMZ. Dpnl ^ lAil AP^T 37'CIj: 1 V^a^- h UTxi^ 

(d) ;lcl»0'-<D?^®ife^ 

Dpnl mm^(0-t:^-:f/l'^±mM Mm0E3)\zmWU^\^X^mMA^(D mKO 

( 2 ) mKO T $ ^ ^^^^4*5 i D^^^ij^tt 

^ytmMi^tip:^^^^^^ F-2500 (HITACHI) <Sr^ffi Ufco KflZaH^lJltt^)- 
3fe^afW-U-3310 (HITACHI) Sr^ffi Lfc„ 
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(i) mmmc^fkyt^mwmm-i (T$/miB^j<iriB»-§-3ic^u. i&mm 

mKO(D 70#so:/n y (p) ^i/^^r'i'^^ (c) (c, 160 # e (^/^ j; (V) =Sr 
TJ^/^'y^ym (D) (j:, l62#i(^p(5^5^=i^ (M) ^n^i^y (l) li:, 176# 
a©73i=/WT7=>' (F) S:p{5=-5j-=v (M) f^iT^/Sl^fi^-f 5::ti::J:»)> 
505nni Sri$*>.398nm MSOt'-j^ ^^oi^tt^tHeKt J'j^ofc 

(06. 7 )„ ^/VPM^fCf* 10000 -C. Wtt 0. 27 ;^j:o fco 

(ii) ^-^mt/tm^i^ (TKymmi^mmm^dK^u mmim^m 

mK.0(D65^^<Di^7.T^ y. iC) Sr^yVi^ (G) 70#e©>^C2y^ (P) 
^i^]}->y (G) (C, 160#@(D/^yy (V) ^T:^y<9^ym (D) (C, 176#g 

tC^Jtf-^^jt*,. 322nm M^© f-iJ' ^Sr#oWfe^)fe®e«^: :fcofc (M 
8 , 9 )o ^/^0i^^|!c« 12500 T% ^^©S^HX^tt 0. 2 ;feo fc„ 

(iii) i^^^^m**: mK0-FM32 (T $ y ^iB^lJ^IH?IJ#-§- 7 (C^ U, i^MJU^ 

inK0©65#B<D^^Xx^i^ (C) SrT7 = i^ (A) IC, 70#@(D:/py>' (P) 
27500 -e. ^3fe©S^Wf4 0. 44 ^io fCo 

(iv) f^&^^^^«i: niKo-F9o iT % ywmm^mmm'^BK^u mmmm^m 

?IJ#^ 1 0 (C^f ) 

inK0©41#SO;;i5^;^=> (M) §rn-rVi^ (L) 49#S©yt^>' (K) ^ 
i^VWiS'^:/^ (E) 69#@(D7/V^=>' (R) ^ (K) IZI, 145#S©-fe 

y:/ (s) ^hu^hyry (w) (j:, i85#s©yi^y (k) ^^/i^^^ym (e) 

ic:, 188#@©yt;?>' (K) ^^^l^^^ym (E) IC, 192#e©-feyi/ (S) SrT 
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(D) KT^y^m^ir?>:Lk\Li:V}^ 582m 

564nmtCjajB©lf-i!'^^03!^fe^)tSe«tJfco;fc (Ell 2, 1 3), ^/W®^ 

^mt 25000 -c. ^^(Dm'Fi^mt o. 05 ^ o fc« 

if(DmW}t:mMt?>:i t hX^^oW^t LXt>i!>>K>ft:i 70 # g o^tt 
(1) ^^^A 

niKO ^ y m^eifeL.niKO «^«;o:t^5fe#tt?lri$o^^Ma®<D{^$!{^ 
^To^ho ^S^M^AttmKO ?Sr#AUfc:*cMIS^m'<j5'i5'- (pRSETb) lll^^^M^ 
A7'7^-v-^tj^)VN-C PCR ^d^{t5;iilCj;«9^TofCo PGR l^lffiV^/tT'y-r 

(a) T'^-f-^-os' yvsi^b 

100 /X M primer 2 jii 1 
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10 X T4 polynucleotide kinase buffer 5m 1 

100 /xM ATP 0.5^1 

^^tK 41.5/il 
T4 polynucleotide kinase (10 U/mD l/il 
37X^X' 30 y^z^-<'- h bfco 

(b) ^^m^APCR 

5' vymityy^-^- 4m 1 

template (nKO—pRSET ^ lOOng 

10 X polymerase buffer 2. 5m 1 

10 X DNA ligase buffer 2. 5m1 

2. 5mM dNTPs 1 m 1 

polymerase (pfu) 2. 5U/m1 1m1 

Taq DNA ligase 40U/ m 1 0. 5 m 1 
Sc«7l<t?ti-50Ml ti-5o 

f-— ^^Vf-^f ^ 7^fiGeneAmp PCR system 9700 Ufco 

1) 65t) 5 min 

2) 95*0 2 min 

3) 95*0 20 sec 

4) 52*^ 20 sec 

5) 65'C 8 min 

6) 75*^ 7 min 

7) 4^3 hold 

3) ~5) <|r 25 f-'f jJ^^'W 

« 

(c) Dpnl 
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PCR ^(OlJ-yy/HC Dpnl ^ 1 M 1 intr 371C{C 1 l^m^ ydfa^- hLX'^y 



(d) ±mm^(Dmmu^ 

Dpnl tm.^(D'^>'-:f/U^izm^^ Mm(m3)\zmM^^LXm^m7^^(0 mKO 

(2) iaKommmmmmi^(Dmm 

f^iSI mKO ©IE^#:«;^E^J©^*ffK: J; »3 ^ 49 # @ o y i^i^ (K) Sr^ 
yw^^i^lfe (E) 70#@<O7"nyi^ (p) Sr:/ys^i^ (G) (C, 185#Soyi? 

(K) ^^/ly^^^^m (E) {C, 188#@<^yi;^V (K) (E) Jd, 

192#S(^-fey>' (S) ^T^^^y^l^^ (D) 196#@0-fey>' (S) ^/y 
i^i/ (G) yigg^$^^TV^feo -©inKO(D^m*i^{:tB#^Siifc#oTi!ife 

#a<D::^ny:/ (p) trVNav>5JfeT$yi^lc:®^i-5rt(c:j;?), f^TOi^l-^ 

:/y v:^ (G) i^^^^tiitmMi^^iasao-mQ t Ltz yig@B^j^gB^j#-^ 

1 3 :^Sia^j^ia^j#-^ 1 4 ic^-r)„ 
-fe y ^ (s) iz.mWi:^i^tc^mi^^ idKO-fms t (T ^ /^ig^J<SrSB^J#-^ 1 

M/^^i^ (T) ^Cg^$^^:fc^^^iti:$rmK0-FM24 Life (T ^ y i^iajlJSrlBJiJ 

#-§-19 mm^m^mm^^■ 2 0 

^•<yi^ (V) (C®^$tt^^^i$!|:mK0-FM14itfe (T$ y miE3^Jtria^J## 
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2 1 mMim^mnm-^2 2\!:^i-)o 

a-fi/^ (L) (;ifim$tlit^^^^^^inK0-FM19 t Lfc (T 5 / miBJlJiSria^J# 

# 2 3 u mMmm^mm-^ 2 4 

^ 2 5 ic^ Ux itSSa2?'J«riB^J## 2 6 iL^ir) , 

i^'/i'iJ'^^ (Q) ^ca^fe$i^fc^m^*:=lrmK0-FM21 t Lfc (T ^ ^ MiB^JiSrgB^J 
#^ 2 7 IC* :^SiH^iJ ^iB?iJ#-^ 2 8 \Z.^ir)o 

TP^^^y^l^ (N) lc:g^$tbfc^m#:SrniK0-FM25 i:Lfc {T^jmin^M 
?IJ#-^ 2 9 IJI^ SB^J ^iB^J#-^ 3 0 iJl^i") , 

^i^^n<^ mKo ^mmm^mi¥<omM}it±mm mm (m) -rj^^m^tit u = 

h^^M^K'Cjsr^i P/&\ in vitro b 7 V;^ v^a y PURE 
SYSTEM CLASSIC MINI i:^^ h ^ ^ J^m^Wi) ^^ffib^Co ::k:fli«-C©SS;t(4« 

ssonmojajB;^^^' h/v^ai^tuyt (01 4, 1 5)o ^<ow^. mik^<omi&^ 

— ^■Ch^m500mi(D}f—:!^\^< ^U>v^^^<^l6iiei^-i5^ "CfeS 548nm 

:^'f4 509nm. l^^^i^^^O l^-^ 560nm "Cfcofc (016, 17. 18, 

19. 20, 21, 22; ^ti^M y=^p^(D^^-r*mm)o ^^M^Kimyt^ 

^TfeSff F-2500 (HITACHI) Lfc„ :;*^Mi^T?ri^:/t5^£Me®^5^i^fi<}K: 
jfco-CL^5o ^-t?, invitro e^a >'i^^7'^^:^ffi•t"S-i:t- 

^^ao^ufco sfi«^^^^«m^iufco ^©ie^ij:Atp;^jiif(Dt5'i^/-«i5' 

580iim OM;^^^ (02 3, 2 4, 2 5, 2 6, 2 7, 2 8)o 

mW:%<omM\f'r^^^^ SOOnm t:tU>i^^t^<DB}f&\^—^X'h^ 548nm (D|t 
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^i)^otc (0 2 9), 
mK0-FM14 (D N Tau (^^~zfV ^Jfe t*\C^^ VWi^\^Wm^^i&m 

(O BamHl-Xhol f-^ h K-f^^ n L1to YfU Ufc^^ ^ Polyf ect (^r 

T<5^V) ^fflV^■CHeLa-S3«{^:Jtfei^#AbfCo Jl^^^A 23 NfM^t-:** 
^K;{l*^HBSS (Hanks' Balanced Salt Solution) ^(^fiilUT^p?— 
*3;i^ofco -^rOJfe:^, HeU-S3«/^'<iJ'^-j|r«lflJiartlJ:Si«33iA/:^NFK^Jj: 

(0 3O)o mnm^t IXr70 (OLYMPUS) ^ffiV^yto m^0.^^^lii(Oit:mz, 
15!)®7^/W^-«:470DF35 (OMEGA), >f — fiHQ525/50M (CHROMA), ^ 

^ ^ iJr ^ 7—14 505DRLP (OMEGA) -IrffiV^fCo :^-l^^v^fe^:$)-:^W(Dfci^{;:, 

mf&y^^^^—itmSOOMOl (chroma). ^3te7^/Vi?-f40G550 (OMEGA), 
^n>f ^ 9— f4Q530LP (CHROMA) S^ffiV^yto 

( 3 ) mKO B#raSiilSMiJ|s}c: J; 

mK0-FMi4 MeM^^:3^v^i^fe)fc^Ril^b-C, 
inK0-FM14 M Wi^5^fe^3te^^<Z)^^iife ^ t d^-Ct 5 ;6»<Srll®^ 

yf-tl^h mK0-FM14 MfiW(-MltLfc„ 546DF20 (OMEGA) i^^ffi L 

T, fi^jitw^<^®jR;^<<^ h/v^ras^ u, 548njn <DmsLm^^T-r^t^^m^fco 

mmW^Z.\tii^^%mc M-ZZIQ (HITACHD Sr^>^L:fe, ^OJ^m, a^^hn- 
>'H21ffiV>fc y =1 ^^If':^^' h mKO sea© 548nin (D!ai|5lfit{4|g'fbL;&:5>ofco ^tl 
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\cn Ur y 3 y f"^ h inK0-FM14 g S ® 548iiin (Ommt^iiUC^T LfCo U 

tc (m3i. 3 2)„ :Lfiti. ms-o-mu mj^w\m^m^%^mMi-^^i:ic^ 

(D^&:^7^;vr^:Ltt)^'^^^o ^^-^ mK0-FM14 (D N BDNF (brain 

derived neurotrophi c factor) ^Wi-^ VtcWi^m. 6® Jlfe^ iT^y I^BB^J ^IB 
^J##3 3|J::t^Ux mMm^}i:m^m^3 4|C^1-) i^pEGFP-NKclontecWd*^ 

w:^^ 1-3 0 B y h <of^±ifx mmmTx-mm (m lo m^) ^mm b^o 

WM 35 mm 0JSfilJ10«®{CiSaUfc, mU^M 2-4 ;f*fflilS/cm^M t :Ltl 

ib<Dmji&^mmm.(omm\c^m^'^. ^m^stm^^x^ N2-suppienent mmm 

MM^ 6-7 0 i (Dmm^)^ VX 35 mm (D^mO. 1 tfc^fc «9 2-4 •^-l' ^ n i>^<^ 
DNA y i/ig^/V-S/ J: «9 37 ^t? 30 BDNF— mK0-FM14 ISS^S'^^^ 

^tJr-o^X^Srfr^iofco ;i©itlK^^A<z>#s «&l2^^d>b2 P^tJiMtc^ 

fe^3tix^■•■:^/^M^^:{i490DF20 (OMEGA) id lO^i^^^^/ViJ'-^^^Ufc^j© 

m^1k^-yfi-/\^^tiiyy(/]^^-\t535dFZ5 (OMEGA) ^ffiV^fc, 
^^i/^-^/Ha©JJlfi 546DF10 (OMEGA) :^vy S^fe^^fei/^-^/W^giai^ ^ 7V 
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^-it 595RDF60 (OMEGA) ^m^itc ^-i^n^y^r^ 7 - W: 505DRLPXR (OMEGA) 

O^^, 550DF30 (OMEGA) ^^ffi tT3iV^i^fe5fe■e:^l^>'v^fe^3feo;9^^ii^$-& 
fCo ^\^l^'^'^%'yir-r)\^m^mti^if-t)V(n>^ (Ratio) d*bthi[Uy-'v;0» 
^tt^^^'^O BDNF— mK0-FM14 WI^^W^ U^Sl (033, 34), 034^6 
BDNF— mKO-FMH dSy— v^S5^^>b#S^^(D5fe^g-^^^iI^^or^l!JUTV^ 

%imi : ¥l:^^3teSfift mKO i 2 (#»«:) m^teMSStMiCy ^^V>yfc 

Caspase3 SttiM^l/n— i:/" 
^=i-n FRET ^Ir^TP ^«:'>^ < t t>-a«:¥fi:fit^T-fc5'«§r'feSo (A):^4^i*: 
m h im^ (H) ©la^^iPii: (0 3 5 A), 2»#: (#*#:) ^^fem^KMiCy 
eff mKO (n>mf-^t>m%:L(D^^9--yh1Si^om70il. 2 (6) 

i:2ft{|: (H) (Dj|a^-a-^5*f4^y-^-©i5fc^JfeoTb*5;::i:m;t^ti 

S (EI 3 5B)o ^*^«^6S:niK0 2 S^*:^5fe^eKMiCy fiMiCy 

yjVh mKO Og^ItZ^^^ b/HcM^^iiPd^fe^fcJi). M#^;lV^fcFRET 
*n,|3i;^/WdJJ-5^i(,}fe) SlJjg:55Rrt|-efe5 (03 6)o ^^-C, MiCy t mKO 
Caspase3<^ig:ife@B?!l-CfcSDEVD (Asp-Glu-Val-Asp) y •eo;^^ 

(T^ /mSB^J4rgB^J#-t3 5(C:^U. :^SBa2?iJ^iB3?lJ#-^ 3 6 (C^i") , 
Caspase3 (D^tt-fbtei^^ y ^;!&-Ea?iJo§JWf^ FRET tdj; •JtiJt U:fco 

(1) in vitro l?<D Caspase3 ©ttSlljfc 

MiCy-linker-mKO i^l^^lS^^^ pRSETe© BanHl-EcoRl 1^ 

-r h}cf->^i5^n-rz>'^br;^li0jMio9(DE3)}c^^$-ti:yto y i^;«;-©iB^Jtt 

GGSGGDEVDGTGGS (Gly-Gly-Ser-Gly-GlyAsp-Glu-Val-Asp-Gly-Thr-Gly-Gly-Ser) 
^ffiV^fCp ;itl/(p=i :/JX h 7^ hSrMiCy-DEVD-mKO h Lfc, ^^bfc y = V'lf'^ 

:^ hil!'g-g&«l4Ni-mT:i5fp-;i^-T?i^j|!ity5:ofil$![tfey 3 vt'-^:/ Mli-^S 
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SK^-fe yrfv^T. G-25 IjvJ^ Tf-J^/V^ig^frV^ ISOmM KCI, 50niM HEPES-KOH 
pH7.4^S?ligtC/^5'7T-S«IU;feoflltt?Sl;t{J:fiy 3>'lf':?->' h Active-Caspase 

3 (MBL : BV-1083-9) ^^V^fco 20niM HEPES-KOH pH7. 4. lOOmMNaCl, 0. 1%CHAPS, 

10% sucrose W^M^^^) =» V^^-tV hife-a-lie®^ Img/ml (z::^^ 5 J; b Ut. 

y 3 y h Active-Caspase3 lunit *D;tT 30 3 ^IBJSJ&^^^to S 

t&^hdLJ^s%,(omM<0'mt7s^i^ f>'l-tr440nm-CMU-Ci!;tLfco 
^)fe:9•)fc3fc^f^F-2500 (HITACHI) ^^fflLfCo -^O^m. CaspaseS »^x.tt 
FRET ;aS*5;ioT mKOO^^fetl'-J^ (559nm) ^smtl■CV^6 tt^tCli y 
-©^I^ftCiSFRETO^II^^lCil} inK0©^3fcl^-:i' (559nin) ttM^feU MiCy O 
^^tf-^ (495iiin) ©^t^frofc (03 7), 

( 2 ) in vivo -CO CaspaseS ^#$9^ 

MiCy-DEVD-mKO -^W^nr^O^^W^^ pCS2+<^ BamHl-EcoRl f'-l' 
^^n-:^^^^^:/;::, fmUfc^^^-Sr Polyfect (^T^:^) ^m\^X HeLa 
-S3 ^l&tCiate^^A Ul^o Jtfi^^A 24 I^W«k^lll^d*t> 500ng/ml Jfe Fas 

(CH-ll:MBL), lOyu g/ral iJ' n^^i/$ h\ BBSS (Hanks' Balanced Salt 
Solution) ^{cS^L-CTTjfh-i^^^Srfl^L. CaspaseS tgifeaH^O-f ^ — 

^ISIciSfi IX-70 (OLYMPUS) ^^V^fco ©^^^/I'^-fi 440AF21 (OMEGA). ^ 
-i ^ Xi^ y i; 455DRLP (OMEGA) V^ fc, ffl f± 

480ALP (OMEGA) <Oy ^ ?V9 — ^^^\^Xfs 7 — 3CCD ;<7 7 ASHURA(^t&xj^ Y^z-^X) 
•Cff V \ Green ^-^/^T' MiCy (0^%i/ ^"i^/V^. Red V^/VT? mKO (Dit 
^i^:/-^/V^^mLfCo ^Oi^*. HeUjaHJia*T?OT3Kh-5/;^(j:#V\ Caspase3 
i^mmt^^XMXM^'f-(DmWM<>^<OW-)3—b^'^m^fl. fret ;6Sfl¥f^bT 
Red >:^-JV(r>i^^ir,vi)i^-f L.Green =^\y:^s;V(Di^^'i-;Vt^l.^ir^'^Mk 
:55^S^$tl/fCo Red/Green Ratio (it) ft CaspaseS <DStt'^b^w#V^'(STbfeo 
^fc. HeLaiBliaoT2Kb-i^;^{::i5?^®i^>fkili^^tb:/t (03 8)o 
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(1) total RNAOttttI 

(Montipora. sp) ^fflV>fCo W^Vit=i^y'^l^:^^%$^-X*^^ . UMMl i^V 
TRIzol" (GIBCO BRL) ^ 7. 5m 1 ^P;iT*^v^■:^-1' XL. 1500Xg 10 

Lfco ±mK^ n u 1. 5m 1 ^jpx., 15 ^m^wi^ftm. s 

^11 Ufco 7500 X g -C 15 b :feo IC-f y P y -/V 3. 75m l 7L . 

15#^^#Ufc^. 10:»-ra^BLfeo 17000Xg-C10:9-^iiiij'Lfc, im^^X 
70%3:^ y 6ml *Px.T 17000Xg 10 tlfco ±^^Sr^#T, 

DEPC 7k 200 A* 1 1?^^ Ufco DEPC tKX'^^ Lfc total RNA ^ 100 fgtJl^f^ UT. 
0. D. 260 h 0. D. 280 <n>m.^m% UT RNAjg^Srao fc, 53 a* g total RNA ;|r#;fco 

( 2 ) First strand cDNA O-^-J^fe 

total RNA 4Mg ^^ffi First strand cDNA (O^^^ v h" Ready To 
Go" (Amersham Pharmacia) tcj; 0 cDNA(33Ml)S:'p'J^b:feo 

(3) Degenerated PCR 

-g-^ First strand cDNA(33 m 1) CD 5 t) 3/i 1 ^Ir^^ LT PCR ^ff o fc„ 

5' - GAAGGRTGYGTCAAYGGRCAY -3' (primer 1) (@a^J#-t7 4) 
5' - ACVGGDCCATYDGVAAGAAARTT -3' (primer2) (@B3?IJ#-^7 5) 
iri-Ty'^^/s.RWiAXriG^ YtiCXttl. VW:A,CX{:iG, nt±A,GXfiT S 
ftCXttG, Hl*A,T:5irtCS:^fo 
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Tl^ZfX^—Y (first strand cDNA) 3Atl 

XIO taq /^j/^T— S/zl 

2.5mMdNTPs 4^1 

100 u M primerl 1 ;z 1 

100 At M primer2 . lul 

$ y Q zsui 

taq polymerase (5U/ul) 1 ;t 1 

94*0 1^(PAD) 

941C 30|l>(^tt) 

52^ 3o#(^^o7'7-Y-^-<oT=— y :/^^) 

7210 1^ izfy^-r^-oW^) 
±IB 3 ;^ 5^ 7*^Sr 35 ^ /vfTo :fco 

4°C i^i^ 

I^C^f^-CFCR^ffofto Ti)u-7.^;vmM.W.mX. 350bp^§J>5fflU i^M 

(4) ^zfi^u-=^:y'irm:^mmm<DVk'^ 

Vtc DM »f>H* t: pH-blue vector (Novagen) (i: 7 a > Lfco 

(TGI) >3 JJ^r7-r htu^i/B ^^^^frvv 

eVN=iP=-(D;k:raj; !? plasmid DNA^MLT. A^tbfc DM if>T-©:^S 
iB^J^DMi^-^5^3l:/i^-{^:i tJ^^Ufc, ^IbtvfcliSBfl^JSr^co^^tesejt 

»fUfco M)fe®e5t^-i^©-SB-cfeSi:4^J»fL;fct<^)fcMLT. 5' -RACEjfejsJ: 
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(5) .5' -RACE^fe 

Degenerated PGR X^hfltl.'m m)^(0 5' m(D^Mi^\^^l^irZ-k.iibK 
5' -RACE System for Rapid An«)lification of cDNA Ends, Version 2.0 (GIBCOBRL) 

^ffiV^-C. 5' -RACE^^^tofCo ^tLX (l) "epHLfc total RNA ^Sr 5/z g 

dC-tailed cDNA Is] g <DJi<i{c:{4 
5' -GGCCACXJCGTCGACTAGTACGGGIIGGGIIGG6IIG-3' (primerS) (Ba^J#-^7 6) 

5' - CTCAGGGAATGACTGCTTTACAT -3' (primer4) (ffi^J#-^7 7) 

-|HlBO*Si|i»C»t 
5' -GGCCACGCGTCGACTAGTAC-3' (primerS) (ia?!J#-^7 8) 
5' - GTCTTCAGGGTACTTGGTGA -3' (primerG) (ia^J#-^7 9) 
oy^-f-r-^m^fto PCRaS^^#^«:^5/ horn h3-/H::2pD;fco 

ilti^ Vit DNA fIfJt ^ pT7-blue vector (Novagen) Kv^^^i^aV Lifcc ;^J^®=^ 
(TGI) iZhvy:^7:i—:^—i^3l^LXZf/l^—:^l7^h±U^i^a>^n\^^. & 
V^3 p=-©;*Cl»®J; t) plasmid DNA ^i^i^LX. if A$tT.fe DNA^>t<^*tSBB 
^J^^rDNAi^-rJ^acVf— {CJ: ^^^Ltc„ 

(6) 3' -RACEfe 

Degenerated PGR -C^fetLfc DNA if >H-<0 3' mU^\t^ (4) (Dli^iaa?IJ^JtX- 

#b*i,:fcif«^»{;:^^3®iLyt7*7'r-7-i:^y =f dT y7-i'-r--opcR-T?#feoiii 

Mi LT ( 2 ) 7?fSSI Lfe first strand cDNA ^3^1 ^IB b^to 
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5' - ATGTAAAGCAGTCATTCOCTGAG -3' (primer?) (S^J#-^8 0) 

"rlyy^U—h (first strand cDNA) . 3^1 

XIO taq /^y77^ S^tl 

2. SniM dNTPs 4jli1 

20 AiM primer? ljul 
10 M M ;t y dTprimer 

^yQ 35^1 
taq polymerase (50/ ju 1) 

94t: Imin(PAD) 
94°C 30sec (^ft) 

52^; 30sec (^M'^oyy^-^— C3T=-y :^:/) 

?2'C Imin (^7^''^— 

±|B 3 ;^ X 5/ y ^ 30 ^ ;VfTo fco 

72*C 7min (ftm<^#*) 

4^: 

fco Uyt DNA if>i-^ pT?-blue vector (Novagen) Ky^ a V L^t, 

av^='a=-(D:;»cM^j:!9 plasmid DNA^^^bT. ^A^tbfc DNA »f>i-®^S 
BB^J^ DNA J; ?) Lfco 

(7) :>cwt?oge^m 

iliU. C*Mti;i-y =fdT7°7^v-^^fflU-C. ( 2) First strand 
cDNA ^mmh Ur PCR ^SrfTofco ^ / miSB^J*5J:t)^:^SBfl^S:E^m©@H 

4? 
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^COCP t^^-t^o 

5' - CXJCGGATCCGACCATGGCTACCTTGGnAAAGA -3' (primerS) (Ba^J#-^8 1) 



"Tl^yi^^h (first strand cDNA) 3 iz 1 

XIO pyrobest y<yZ77^ 5/il 

2.5niMdNTPs 4^1 
lOOuM primers 

lOOuM =f (11^7^-^— lul 

^VQ 35m 1 
pyrobest polymerase (5U//Z 1) 



94°C Imin(PAD) 
94*0 30sec (^tt) 

52"C 30sec ©Tc=^— JJV^) 

72*0 Imin (T'^^"^— 
±^z:^Tyy^ 30 f--r ^/v^f o:/to 

72'C 7min (S^<^#ft) 

T-)5u^7. >{rVKDm^^l!jT% $*bfc|^ SOObp V !9 ffl 
Ur pRSET vector (Invitrogen)0^aa/H I H ^coR I n>-zi^^i/LT> 

:^J^«t5|c (JM109-DE3) -CI§m$-^^o ^mMeW:N*S8{J: His-tag < J: 5 
3 i^;^ b 7 :^ ^ Lfc©X*^3^M e \t Ni-Agarose gel (QIAGEN) T-i^ii bfeo 
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(8) ^mw^(Dfim 

20/iM^^S&x 50mM HEPES pH7. 9^^^^ffiV^Tgil|X^^:J' b^U^Sfl^Lfco 

mmB (COCP) T-tt576nmK:TO©lf-i5^:as^*fe*lfc (^2. 03 9), tfe. 

pH4~10-e^^L-CV^i/h„ (04 0) 

^2 

Montipora.sp J:y mUt^tLfcfe^ilS M (C0CP)(D!|#1± 

















COOP 


576nm 




64000(576nm) 






221 a.a. 


keima616 


440nm 


616nm- 


28000(440nm) 


0.24 




222a.a. 



(9) ^mm&ni)^ibmtftm&w^<o^^ 

T;^/-«7=3f>'^-fey i57#g<0T;^/-?7'¥:^<^T;^/-«7^i^®tc:. 202#i 
(DV i^>^Tj'\^^=^yK, 206 #@07 3i=./vT9=:^^"fey :/lJ:gt^x.5r. 
i:i;iJ:«3m3tett^^#LfCo ro§S:I^M5fe^eMSr COCP-FL Ufc (T^/mSB 
3?lJ^SriB^J#-^ 3 9 {C^ :^S@B^J'SriB3?iJ##4 0 J^^i"), COCP-FL }t 560nm {C 

©Mo b'-jj^ ^ JtOo ;i (Dia^iJ: J: o T^3fe^^^ h/V'}* 600nm b'- ^ ^^-r, 

(10) ;^b-j^;^V7h(D;»c#;^j:3^fe^3feM&fr©fm 

COCP-FL (D62#@(D-fe:y>'^73in/VT7 = :/lC,93#g©-ryO'fi^V?|rh 
i^;^ i24#go^^y :/ilr M^;i-::^i^tw. l59#i(D7 3i=/i'T7=>'Sr9' 
o i^z^ic^ 192 # g cD/^ y y p ^ 214 # g OD-fe J) i^SrT 7 ^i^Jcfi 
t^XLSrifcgzt) COCP-FL i:W:MJiC'5m*S:fcoge®.Sr^#tyb„ ro^g^ 
m^fegSK^keimaeie (T 5 ^ «^J^iB^lJ##4 HC^U, :^M?^J^ia^J# 
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b/H*616nm{J:f-:J^Srito(@4 1, ^2)o :^ h-^ h}tn6Tm t 

(11) :^h—!^:^i^yh(D±tfm^m%m'^W(Oim 

K=£r Keima570 (T 5 / ^iB^J^@B?IJ#-^4 3 :^iB^J^BB^J#-^4 4 Id 

^ir) t bfco ^ <^ KeimaBTO td: Keima616 i: 440nm fJlM© tf— Sri^*). 

(12) pHM5Stt©?ll5fe 

SOniM <^TIB(DM^?S't'-eSfiM (Keima616 Keima570) ©SJJlXy'.^tJ' h/W 

^ay^tyt (ig4 3s.tj?4 4)„ 

pH4. 5. 5.5 : m^^'^vyr — 
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pH6 : v^m^^yyr- 

pH6.6 : MOPS 5^77 — 

pH7, 7.5^ 8 : HEPES y 7 T — . 

pH9, 10 : ^]) ''y^^'^iyyT^ 

pH7.5~10"Ctr-^<^|ttt^5£LTV^fco (04 3jStOT4 4) 

MMm 9 ■ 

124 # B (D h $ ^^(21,189 # g ©^n i^yt:T/l'^=^y\^.191 

^^1:30. ikDa (o^^a^h. T % ymmmi)^ft>^m^ii?>isi:^2ma tmt- 

m-?>:iti>hMmi^t:^ofz. keima616 M&^fl#Ufc„ 

cinkeima620 i (@ 4 5 ) (T 5 7 ^iaa?IJ^SB?lMOia^J#-t 4 5 fc^ ^ 

h7W*620nmt!:f-j5'^j$o(@4 6)o ^ httlSOnm tH^ 

cmkeimeie 62 #e(Z)73i=/VT7 = i^<S:t3^ irf^J: !? 
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ciiikeima620 (Oyii—;Vf^ y^^^;65±#bfc'bO^#:fco ^^^1k%W^^^ 
inkeiiDa620 ^ bfc (T $ 7 ^iB^J^@B^J^(DiE^J#-^4 7 m.WBm^W. 

5o cinkeima620 J;»J %tBjtJ6<J'fe«3S5!;55lii5V^fc*(ia4 6. 4 7), 
keima616 l^^td+i^^V^-^-T < JfeoTVN^o 

fS: 19 (OTtt>55$,(f ^tL^So Keima616i;ECFP(7) J; 5 0(Djg£;ftT'M-C# L;6^% 
:5^3tMe®om^■a-t>•fr'l^^v^fc-jdt;B:ls&jBFCCS T-{i::tt^ 
lHlji1-5»}6ST?#5fc*.FCCSS!|^<D^^(D±#:6S»3#$tb5 (1114 8)„ 
Fluorescence Resonance energy transfer (FRET) ilrIllMT?# 5 fc*, FCCS-C(OS!l 
^tmmt-^^. Se«W1iSitffi©FCCS};:J:S:^m(-iiLTVN-5o %oX:^V 

— :^Xi/'7b^S:*C#V N^^S 3 5keima616^^ffi V ^ S :i t {C j; 0 FCCS 131 i 5 

(1) Caspase-30^{4^tti 
(a)^^tBi:t@PtJ^t-*3it^^e 

^^*iS*iMS!)^{c:|iTCSSP2S0BS(Leica) i:FCCS5^;^7^i^SrffiV^fCo EGFP-(;^ 
^_^^w_)DEVD-jnRFPll;:ri. 458 nm Argon ion Laser i:594 nm HeNe UserS^liV^ 
T2 iSltgilljg^ff«:ofc„ ^fcECFPiKeima616©a^-a't>'1i:<^Sfi®fcft458nm 
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Argon Laser^fflV>fe, S3fe^^^>' >f /V^ r±EGFP:500-550> mRFPl: 607-683 

STx ECFP :470-500. keillla616:535-585^ffiV^fco 



Caspase-3 iC^V) ^Wr^fl^T y ilE?!|DEVD«rEGFP mRFPOffi , keima616 1 
ECFPO 115 1::^ A U (049). V=^y^i-l^h EGFP-DEVDmRFPl (x2) (T ^ ^ HIB^J 
^|H^iJ^OiB^J#-^ 4 9 :iLS@B?iJ ^@B^J#-^ 5 0 (C^i") , ECFP- 

— 9— -)DEVD-keima616 (T ^ / ^BBJlJ^iB^lJ«Oia^J#-i- 5 1 K^L. :^iB^J 
;lriB^J#-^5 2{C^i-)> keima6l6-(;^^>-1h-)DEV]>- ECFP (T^y^ia^JSrffi 
^J^<^gE^J#-^5 3tc:;^''U. :^SiBJiJt:iH^J#-i-5 4{C^f) Srf^iibfCo ISm 
^eKfiN«{^His-tag:65o< J; 5 M.fc©T*^^|ieKtt 
Ni-Agarose gel(QIAGEN) l?3fSMUfCo ffi»^fe{iftm<^7°o h =i-/Kc2pDfCo 

*BSffiii0^46*)>fcWflfittx relative amplitude t V^5ta2^BiiMm©^<i 

(Gcr«, m ^^^^mmkomm (g,,^ (o) ) t? ^ u fc fit « v > ^ « 

EGFP-DEVD-inRFPl(x2) T-{*. G^,,(0) /G,„^(0) fiSi^ 0.4 -CfcofedHS Do 
Caspase-3 (D^iPtC i tJ G^,(0) <Dm<>i!)^Uhtltz.m 5 0)o 

ECFP a: keima616 ©m^-a-tJ^-CfiG^^CO) /G;«,(0) fiO. 4-T?feofc (0 5 1 )» 
Caspase-3 ©I^JD{j:J: t) G^„(0) ^tlfCo G^,(0) <7>iJiJ>r± 

Caspase-3 ^^IP{CJ:t):^^^M;55^<''^o•CV^S^t^^tl:v^5o 
EGFP-DEVD-mRFP i «? ECFP t Keima616 ^B.^^tf'^ftm&W^^ ^ ^ MNf^-C^B 

(c) SDS-PAGE{3:J:SMewr^*aSi^ffioj||^ 
keinia616-DE\n)-ECFP SrCaspase-3-eS/i& $ "fr 5 t keima616 1 ECFP©:^ # $ (O^^ 

y y^Tbmmm^ito ;i n b on ewticaspase-3{j: X o TDEVDi65^©f $ jvfe t ^ 
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M^ir^ms 2)o Native-PAGE(::*5V>Tfc|^^lCSJC&^(i::2o©/^>'KdS?tSi$ 
(2) :fy;v^^J=^Vi^t<o^Ki^FQ 

:fy/U^'Ja. y :/{C{iECFP^^ M13{^:fiKeima616^^V^/c(El 5 3)o ECFP-;^;/^^ 
^fc. M13-Keima616<OT $ y ^iB^j5Sriaa?!I#-f- 5 7 tC^U. :^S^J^ia^!l#-^ 

5 sjv^-To •=ettboii!i'a-MeKf4:^iiiiit*(jMio9-DE3)-ciii^$-^fco ^ms^ 

riN?feffi{CHis-tag;5So < a; 5 lil='>';^ h^jJ' h Lfc<^T-|§^MettNi-Agarose 
gel(QIAGEN)-Ci»i!iLfco MS^;^^f±#JRO^n h =i-/V{j:2p Cfco gfelJl-^r^Xb© 

(b) ^^mjs.mm^Kis It s ^» 

^)fe*i5:=l=ira:t{c:fiConfoCor2(Carl Zeiss) i:LSM5 10 versions. 2S:^VN;fe:o 
458 nm Argon ion LaserSrffiV^fco S^feffi^^^I^ K/"?:^ 7 ^/V^liECFP:475-525, 
Keima616:LP610^S^ffiV^fc„ 

^i3:*ill<0;tl;fi*)'fcf?^tt^ relative amplitude i: V^ 5 ^SSffiMHiltO^ili 
(G^,(0)) @ BtBBIM^<D^i|i(G,^(0)) -C#Jit U^fit^SrffiVNfco EGTAlJiJ; D 
/Vv^r>A^:t:/|r^W-bUy5:f-^^:/7VCH:G^,(0) /G,.^(0) (il^O. 005T?foo 
ferns 4), Li!)^l.:^/i^^y^M^4:ty(DmM\^i:^G^,„(.0) (^i[0±#«^X- 
#fc(ia5 5)o cio)^:i:(i:^/V:/!>A^fe#6?j«:SeKO*iS:jtffi«r^WUfc::i: 
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^^mi^x^s mmi^x'^^i-^^tf)^v^:^^m^i^%mj^w (mKo) 

*fc2|s:^BJO^)fcSeif (kelma616, keima570) fS^-fe^ ^'fe©^3feSr*!c*>x 
S&jg(^f— 440nin (Wfe). -CfeSo X h-;J^;^i/:7 > (]Sb®(0 f-iJ'iCili^ 
)fe<Ok*— (4^5l503^^^3feSeK (DsRed, HcRed) -Ctt 20nm~30nni 

(CFP) "^m-^lk^m&n (GFP) i;(D|^^S!)jg^&}J:*5VNTM#(Dm)fe<§r^ 

560iim ib^h 590nin 7|s:^W©i^)tSe®tt®jg©f-i?';iS 
440nm T'^^OT. ®jg^^Sr^;t«^(^#6^3feMe® 
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1. UT(D (a) xn (b) (;:^1-«seKo 

2. ^T© (a) xf± (b) {c^-rm^se®, 

(b) Sa^J#-^3. 5. 7Xti9^^:fE^<DT^y^ia^J{^:*3V^Tl;5*bM©T 

3. OTO (a) Xtt (b) {C^I-^^SeH, 

( a ) SB^J#-§- 11^ 13, 15, 17. 19, 21, 23, 25, 27 Xtt 2 

(b) BB»-^1 1, 13, 15, 17, 19, 21, 23, 25, 2 7X^2 

fimw^tifcTK/mmm^mu ^tu^ti@B^j#-i-i i, 13, 15, 17, 

19, 21, 2 3, 2 5, 2 7xn2 9ictE.^<DT^ymMm^^-r^m&wt 

4. Ur(D (a) X\-i (b) lC*-r^3fe®e®^3*-K1-5DNA, 

(a) mmm-^nz.um(DT^/m:mn^^ir^w&n 

5. &.T(D (a) (b) Jd^l-^^feSeirSra-K-rSDNAo 
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6. JetTO (a) X{4 (b) {e:7F-rm3t^eK^=»-Ki-SDNAo 

(a) Mfi^lJ^-^l 1> 13, 15, 17, 19, 21, 23, 25, 2 7X^2 

(b) iB^(l#-^l 1, 13, 15, 17, 19, 21, 23, 25, 2 7Xti2 
9 iz.te.^<DT 5 y mgB^Jl3:*5VNT 1 i^^mmoT % /mn^iK^. WL^. RXJ^/X 

^ tbfcT $ y S^IB^J b, ^tl^tbSB^J#-t lis 1 3 V 15, 17, 
19,-21, 23, 2 5, 2 7X\t2 9KmW.<DT%yW&n^^1r^mBnt 

7. &.T<0 (a) X{i (b) {;:*1-DNAo 

( a ) Sa^iJ#-^ 2 {C|B«<D*ISiB?lJ^^^-r ^ D N A 

(b) Ba^J#-t2{^:|B«©l&Sffi5?li^c*3V^■c, 1 36^bii:fi<Z):iLSO:^5^, 

K1-5:^OT^J^^^-t-5 D N Ac 

8. SIT<D ia) Xti (b) {C^fDNAo 

(a) ga»-^4, 6, 8X141 OtClEttO^Sia^^IJ^^-r^DNA 

(b) BB^J#-^4, 6, 8X(±1 0(z:|BlfeO:^iB?iJfci3V>t, ld»blS:i@®:fe 

9. SlT(0 (a) X}4 (b) IC^I-DNAo 

(a) @a>?IJ#-^l 2, 14, 16, 18, 20, 22, 24, 26, 2 8X^3 
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0 \z.mm(Dm.mmH sr^-r-s d n Ao 

(b) mmm-^-l 2, 14. 16. 18. 20. 22. 24. 26. 2 8X\t3 

^ir^mmmn^mu Hi^-o^ti^HM 2, 14. le. is. 20. 22. 2 
4. 2 6. 2 8Xii3 0izm^om.mmmi>^='-}^ir?>m&mtm^(Dmtftw^ 

1 1 . it*^4 ;6*e> 9 <Dntl7b^\Z.^M(DDNAXtmi^^ 1 0 iCWMtom^ 

15. -ftfeosewi^sm^MeK-cfes. ^^91 2tc:E«(Diii-a'MfiKo 

18. m-^^ii'^f^so^fiMz.Bmo^^m&w. fs^3®4}&^p>9©^iiri^ 

X(*W^:^ 1 2 ;5*?> 1 6 (Di^fif)> 1 ^tcfE^OHt-g-ge^^'^tf. 

m^l*:^^ 5^ ho 

19. (a) (b) K^-t^mm^no 

(a ) E^j#-§-3 7 \z.td.m(07 ^ /mmm^mir^mBn ; 

(b) ffi^J|i#3 7tJ:|B<fe©r 5 /mSB^Jfc*5VNTl;&>bicffiOT 5 7^365^^. 
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2 0. &>r(0 (a) Xn (b) K^ir^^m^Wo 

( b ) mmm-^ 3 9 KumoT % y mmnK^y^x i bicis® r ^ y ma^iiz^. 
2 1. ^To (a) (b) id^-rm^teseSo 

(a) iB^J#-^4 1. 4 3. 4 5Xtt4 7 K^M-OT ^ / mMn^^ir ^WBM ; 

(b) gB^J#-t4 1. 4 3. 4 5X«:4 7^^:|S«<DT5yigiB^J^^:*5V^•Cl^*f> 

^mcDT^/mni^if!:^. mm. mj^xx^HM^titiT ^ /mmm^^u 

2 2. &.T(D (a) Xfi(b) lC^1-^^MeS?r='- K-fS DNAo 

(a) 7\z.um(DT^jm.mm^^ir^m^M: 
mm. iBL(j^/x\t¥[M^fifz.T%ymwm^^\.. M#ttSr^-r5®a®o 

2 3. ^XT(0 (a) X« (b) {C:^1-m^^eK^3-K1-5DNA, 

( a ) @a^j#-^ 3 9 \z.^m<DT % J ^iB^j^^-r^ne® ; 

(b )gBW-^ 3 9 \z.^Wsn>T 5 y mia?i|{e::J3VN'C 1 ib^moT 5 y mi^!K^. 

mm. Rn/xnam^fittr^/mmn^^u ^yt^i^^mt^mBWo 

2 4. UiT<^ (a) Xtt (b) {31^f«3feSeirSr3-K1-5DNAo 

(a) iB^J»#4 1. 4 3. 4 5Xit4 7 lC|5^(DT 5 y ^gB^^lJ^^-f ^^6^ ; 

(b) iB3?!l##4 1. 43. 4 5X(*4 7(C|S^(^T$ y^ia3^Jfc*5V^Tl**b 
ic<@<Z)T^ym/&5:>:^. eife. 5.U5/'X«:#^)Il$^^fcT^y®^iB5!lS:*U ^316 

2 5. j^;^TO (a) (b) iC^-fDNAo 

(a ) iB^J#-^ 3 8 (C|S<fe<DltSiB^iJ^lrW-r5DN A ; 
(b) gB^J#-^.3 8 ^;::|ESo^gSE^J^c*5V^T. 1 d*feitfiomS<^^^^. fi^ 
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2 6. &,T(0 (a) X\i (b) (Jl^-fDNAo 

r 5*SSlB3?lJ^^-r 5 D N Ao 

2 7. (a) (b) IC^-fDNAo 

(a) iB»#4 2. 4 4. 4 6Xri4 8 (;:|E«<DitS@B^J^^«DN A ; 

(b) ga^J#^4 2. 4 4. 4 6Xtt4 8Jz:|B«©SSBB?iJl2:^3V>T. 

o 

3 3. fS^^S 0{e:SE«Olil!^me®. 

34. 5>^F^FRET^^C5. ^5^^3 Sra^Oill-a-MS^o 

3 5 . 3 0 3 2 1 ^{JllS^Oit-a-lieK^^rt-CII^ 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein 

<130> A41869A 

<160> 81 

<210> 1 

<211> 218 . 

<212> PRT 

<213> Fungia sp. 

<400> 1 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

1/121 
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130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 2 
<211> 657 
<212> DMA 
<213> Fungia sp. 
<400> 2 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 
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50 55 60 

tgt tac ggc cac aga cct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt geg eat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Vial Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aeg atg tac eta aaa ett gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag geg gca aaa aag att ett aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age cat cgc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
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195 200 205 

gag ctg gta gaa gat gca gta get cat tec tga 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 3 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 3 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 " 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

« 

130 135 140 
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Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

Thr Leu Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 4 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 4 ■ 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 / 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 
50 55 60. 
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tgc tac ggc cac aga tgt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Tip Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gae gga gtt ctg aag ggt gat gac 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

acg ttg tac eta aaa ett gaa gga ggc ggc aat cac aaa tgc caa atg 528 
Thr Leu Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

aag act act tac aag gcg gca aaa aag att ett aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

eat tac ate age eat ege etc gte agg aaa ace gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
195 200 205 
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gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 5 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 5 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 .15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro P"he Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Gly Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
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145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 6 
<211> 657 
<212>. DNA 
<213> Fungia sp. 
<400> 6 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

ggg tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
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Gly Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 , 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg eat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tae cac aaa tee aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gae gga gtt ctg aag ggt gat gat 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

aeg atg tae eta aaa ett gaa gga ggc ggc aat cac aaa tge caa atg 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

aag act act tac aag gcg gca aaa aag att ett aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age cat cge etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
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Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 7 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 7 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Ala Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105- 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 

I 

145 150 155 160 
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Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 8 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 8 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Piro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

get tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
Ala Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
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65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

. 100 105 110 

aga gga aac acc ttc tac eae aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

ect gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat eae aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga ago 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age eat egc etc gte agg aaa ace gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tee taa 657 

* 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
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210 215 
<210> 9 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 9 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Leu Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Lys Pro PHe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Trp Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 
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165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 10 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 10 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
.1 5 ■ 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag ctg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Leu Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aaa cct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Lys Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 
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tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg too got tea gtc agt geg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His lie Ser Leu 

100 105 110 

aga gga aac aec ttc tac cac aaa tee aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cet ate atg caa aac caa agt gtt gat tgg gag eca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tgg ace gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Trp Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ett gaa atg eca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate age eat cgc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

« 

210 215 
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<210> 11 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 11 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 
165 170 175 

16A21 
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Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met ?ro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 12 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 12 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
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Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gte agt gcg cat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cae aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg eaa aac caa agt gtt gat tgg gag cca 432 
Pl-o Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gcc age gae gga gtt etg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ett gaa gga ggc ggc aat cae aaa tge caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gea aaa gag att ett gaa atg cca gga gae 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat egc etc gte agg aaa aee gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 13 
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<211> 218 
<212> PRT 
<213> Fungia sp. 

<400> 13 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Ala Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Tfp Glu Arg Ser Leii 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 
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180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 14 
<211> 657 
<212> DMA 
<213> Fungia sp. 
<400> 14 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cae aga get ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Ala Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 
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85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt geg eat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac aec tte tae eac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag oca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gae gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg a1:g tac eta aaa ett gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tae aag geg gca aaa gag att ett gaa atg eca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

eat tae ate ggg cat cge etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 15 
<211> 218 
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<212> PRT 



<213> Fungia sp. 
<400> 15 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 ' 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Ser Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 



Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 



85 



90 



95 



180 



185 



190 



22/121 



wo 2005/054464 PCT/JP2004/018437 

His Tyr lie Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 16 
<211> 657 
<212> DNA . 
<213> Fungia sp. 
<400> 16 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro. Glu Met Lys Met Arg Tyr Tyr Met Asp 

1.5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 "25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gee 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag gge ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg tte 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac gge cac aga tct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Ser Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat tte aaa caa gca ttt cct gaa gge ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 
85 90 95 
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gag ttc gaa gat ggt ggg tec get tea gte agt gcg eat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cet gee gat ggt ect ate atg eaa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea aec gag aaa att act gee age gae gga gtt etg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ett gaa gga gge gge aat cac aaa tge eaa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ett gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

eat tac ate gge eat ege etc gte agg aaa ace gaa gge aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag etg gta gaa gat gca gta get eat tee taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 17 
<211> 218 

* 

<212> PRT 
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<213> Fungia sp. 
<400> 17 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pxo He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys lie Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 ISO 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
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195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 18 
<211> 657 
<212> DNA 
<213> Fungi a sp. 
<400> 18 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc eat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Giy Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cae aga tgt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa eaa gea ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
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Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

lOO 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tep taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 19 
<211> 218 
<212> PRT 

» 

<213> Fungia sp. 
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<400> 19 



Met Yal Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Thr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro lie Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 



Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 



165 



170 
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Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 20 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 20 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga act ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Thr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg eat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 
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100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro lie Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 • 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aeg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 . 185 190 

cat tac ate ggc eat ege etc gte agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 21 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 21 
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Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Hie Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
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210 215 

<210> 22 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 22 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga gta ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gea ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg eat ata age ett 336 
Glu Phe Glu Asp Gly Gly Sex Ala Ser Val Ser Ala His He Ser Leu 
100 105 110 
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aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Paro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ett gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gea aaa gag att ett gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro' Gly Asp 

180 185 190 

cat tac ate ggc eat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 23 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 23 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
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15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met ?ro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Leu Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
210 215 
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<210> 24 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 24 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 

Gly Ser Val Asn Gly His Glu Phe TTir He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 • 60 

tgt tac ggc cac aga ctt ttt act aaa 'tat cca gaa gag ata cca gac 240 

Cys Tyr Gly His Arg Leu Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 

65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
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Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ett gaa gga ggc gge aat cac aaa tge caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

eat tae ate ggc eat ege cte gtc agg aaa aee gaa ggc aae att act 624 
His Tyr lie Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 25 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 25 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
15 10 15 
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Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Tyr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu lie Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 26 
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<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 26 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tac ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Tyr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tee get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Uu 

100 105 110 

aga gga aae ace ttc tae cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 
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115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro lie Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cae aaa tgc eaa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat egc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag etg gta gaa gat gca gta get eat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 27 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 27 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 
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20 25 30 

Ai-g Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Gin Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 . 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 28 
<211> 657 
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<212> DNA 

<213> Fungia sp. 
<400> 28 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 '55 60 

tgt tac ggc cac aga cag ttt act aaa tat cca gaa gag ata cca gac 240 

Cys Tyr Gly His Arg Gin Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gea ttt cct gaa ggc ctg tea tgg geia agg teg ttg. 288 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg eat ata age ett 336 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 
115 120 125 
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cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga gge ggc aat cac aaa tge eaa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag aet act tac aag gcg gca aaa gag att ett gaa atg eca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

eat tac ate gge eat cgc etc gte agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg hen Val Arg Lys Thr Glu Gly Asn lie Thr 

195 ■ 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 29 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<220> 

<221> UNSURE 

<222> (186) 

<223> unknown amlono. acid 
<400> 29 
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Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr . Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Asn Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu Xaa Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
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210 215 
<210> 30 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<220> 

<221> unsure 

<222> (556) 

<223> unknown nucleotide 
<400> 30 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn 61y His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga aat ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Asn Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 
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85 90 95 

gag ttc gaa gat ggt ggg tec get tea gte agt gcg eat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tee aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct goo gat ggt cot ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aeg atg tac eta aaa ett gaa gga ggc ggc aat cac aaa tge caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag ntt ett gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu Xaa Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glii Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tec tea 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 31 
<211> 665 
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<212> PRT 
<213> Fungia sp. 
<400> 31 

Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

15 10 15 

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 

35 40 45 

Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 

50 55 60 

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65 70 75 80 

Asp Glu Gly Ala Pro Gly Lys Gin Ala Ala Ala Gin Pro His Thr Glu 

85 90 95 

He Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly He Gly Asp Thr Pro 

100 105 110 

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 

115 120 125 

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 

130 135 140 

Ala Asp Gly Lys Thr Lys He Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145 150 155 160 

Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg He Pro Ala Lys Thr Pro 

165 170 175 

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 
180 185 190 
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Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 

195 200 205 

Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 

210 215 220 

Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
225 230 235 240 

Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val 

245 250 255 

Lys Ser Lys He Gly Ser Thr Glu Asn Leu Lys His Gin Pro Gly Gly 

260 265 270 

Gly Lys Val Gin He He Asn Lys Lys Leu Asp Leu Ser Asn Val Gin 

275 280 285 

Ser Lys Cys Gly Ser Lys Asp Asn He Lys His Val Pro Gly Gly Gly 

290 295 300 

Ser Val Gin He Val Tyr Lys Pro Val Asp Leu S6r Lys Val Thr Ser 
305 310 315 320 

Lys Cys Gly Ser Leu Gly Asn He His His Lys Pro Gly Gly Gly Gin 

325 . 330 335 

Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser 

340 345 350 

Lys He Gly Ser Leu Asp Asn He Thr His Val Pro Gly Gly Gly Asn 

355 360 365 

Lys Lys He Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 

370 375 380 

Lys Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val Ser 
385 390 395 400 

Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 
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405 410 415 

He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val 

420 425 430 

Ser Ala Ser Leu Ala Lys Gin Gly Leu Gly Ser Gly Gly Glu Phe Met 

435 440 445 

Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp Gly 

450 455 460 

Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly Arg 
465 470 475 480 

Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Glu 

485 490 495 

Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe Cys 

500 505 510 

Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 

515 ■ 520 525 

Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Glu 

530 535 540 

Phe Giu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu Arg 
545 550 555 560 

Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe Pro 

565 570 575 

Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro Ser 

580 585 590 

Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val Thr 

595 600 605 

Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe Lys 
610 615 620 
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Thr Thr Tyr Lys Ala Ala Lys Glu lie Leu Glu Met Pro Gly Asp His 
625 630 635 640 

Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

645 650 655 

Leu Val Glu Asp Ala Val Ala His Ser 
660 665 

<210> 32 
<211> 1998 
<212> DNA 
<213> Fungia sp. 
<400> 32 

atg get gag ccc cgc cag gag ttc gaa gtg atg gaa gat cac get ggg 48 
Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

1 5 10 15 

acg tac ggg ttg ggg gac agg aaa gat cag ggg .ggc tac acc atg cac 96 
Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

caa gac caa gag ggt gac acg gac get ggc ctg aaa gaa tct ccc ctg 144 
Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 

35 40 45 

cag acc ccc act gag gac gga tct gag gaa ccg ggc tct gaa acc tct 192 
Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 

50 55 60 

gat get aag age act eca aca gcg gaa gat gtg aca gca ccc tta gtg 240 
Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65 70 75 80 

gat gag gga get ccc ggc aag cag get gee gcg cag ccc cac acg gag 288 
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Asp Glu Gly Ala Pro Gly Lys Gin Ala Ala Ala Gin Pro His Thr Glu 

85 90 95 

ate cca gaa gga acc aca get gaa gaa gca ggc att gga gae aee ecc 336 
He Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly He Gly Asp Thr Pro 

100 105 110 

age ctg gaa gae gaa get get ggt eae gtg acc caa get ege atg gte 384 
Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 

115 120 125 

agt aaa age aaa gae ggg act gga age gat gae aaa aaa gee aag ggg 432 
Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 

130 135 140 

get gat ggt aaa acg aag ate gee aca cog egg gga gca gee ect cca 480 
Ala Asp Gly Lys Thr Lys He Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145 150 155 160 

ggc eag aag ggc cag gee aac gee acc agg att cca gca aaa acc ccg 528 
Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg He Pro Ala Lys Thr Pro 

165 170 175 

cec get cca aag aca cca ecc age tet ggt gaa ect cca aaa tea ggg 576 
Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 

180 185 190 

gat cgc age ggc tac age age ecc ggc tec cca ggc act ecc ggc age 624 
Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 

195 200 205 

ege tec ege ace ccg tec ett cca acc cca ecc ace egg gag ecc aag 672 
Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 

210 215 220 

aag gtg gca gtg gte cgt act cca ecc aag teg ccg tet tec gee aag 720 
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Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
225 230 235 240 

age cgc ctg cag aca gcc ccc gtg ccc atg cca gac ctg aag aat gtc 768 
Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val 

245 250 255 

aag tec aag ate gge tee aet gag aae etg aag eae eag ceg gga ggc 816 
Lys Ser Lys He Gly Ser Thr Glu Asn Leu Lys His Gin Pro Gly Gly 

260 265 270 

ggg aag gtg cag ata att aat aag aag ctg gat ctt age aac gtc cag 864 
Gly Lys Val Gin He He Asn Lys Lys Leu Asp Leu Ser Asn Val Gin 

275 280 285 

tec aag tgt ggc tea aag gat aat ate aaa cac gtc ccg gga ggc ggc 912 
Ser Lys Cys Gly Ser Lys Asp Asn He Lys His Val Pro Gly Gly Gly 

290 295 300 

agt gtg caa ata gtc tac aaa cca gtt gac ctg age aag gtg ace tec 960 
Ser Val Gin He Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser 
305 310 315 320 

aag tgt ggc tea tta gge aac ate eat cat aaa cca gga ggt ggc cag 1008 
Lys Cys Gly Ser Leu Gly Asn He His His Lys Pro Gly Gly Gly Gin 

325* 330 335 

gtg gaa gta aaa tct gag aag ctt gac ttc aag gac aga gtc cag teg 1056 
Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser 

340 345 350 

aag att ggg tec ctg gac aat ate ace cac gtc ect ggc gga gga aat 1104 
Lys He Gly Ser Leu Asp Asn He Thr His Val Pro Gly Gly Gly Asn 

355 360 365 

aaa aag att gaa acc cac aag ctg acc ttc cgc gag aac gcc aaa gcc 1152 
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Lys Lys He Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 

370 375 380 

aag aca gac cac ggg gcg gag ate gtg tac aag teg cca gtg gtg tot 1200 
Lys Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val Ser 
385 390 395 400 

ggg gac acg tct cca egg cat etc age aat gte tec tec acc gge age 1248 
Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 

405 410 415 

ate gac atg gta gac teg cec cag etc gee acg eta get gac gag gtg 1296 
He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val 

420 425 430 

tct gcc tec ctg gcc aag cag ggt ttg gga tec gga ggt gaa ttc atg 1344 
Ser Ala Ser Leu Ala Lys Gin Gly Leu Gly Ser Gly Gly Glu Phe Met 

435 440 445 

gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac gge 1392 
Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp Gly 

450 455 460 

tee gte aat ggg eat gag ttc aca att gaa ggt gaa gge aca gge aga 1440 

Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly Arg 

465 470 475 480 

cct tac gag gga cat caa gag atg aca eta egc gte aca atg gee gag 1488 

Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Glu 

485 490 495 

gge ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc tgt 1536 

Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe Cys 

500 505 510 

« 

tac gge cac aga gta ttt act aaa- tat cca gaa gag ata cca gac tat 1584 
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Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 

515 520 525 

ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg gag 1632 
Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Glu 

530 535 540 

ttc gaa gat ggt ggg tec got tea gtc agt gcg cat ata age ctt aga 1680 
Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu Arg 
545 550 555 560 

gga aac acc ttc tac cae aaa tec aaa ttt act ggg gtt aac ttt cct 1728 
Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe Pro 

565 570 575 

gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca tea 1776 
Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro Ser 

580 585 590 

ace gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt aeg 1824 
Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val Thr 

595 600 605 

atg tac eta aaa ctt .gaa gga ggc ggc aat cac aaa tgc caa ttc aag 1872 
Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe Lys 

610 615 620 

act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac cat 1920 
Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp His 
625 630 635 640 

tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act gag 1968 
Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

645 650 655 

ctg gta gaa gat gca gta get eat tec taa 1998 
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Leu Val Glu Asp Ala Val Ala His Ser 
660 665 

<210> 33 
<211> 480 
<212> PRT 
<213> Fungia sp. 
<400> 33 

Met Gly Thr He Leu Phe Leu Thr Met Val He Ser Tyr Phe Gly Cys 

15 10 15 

Met Lys Ala Ala Pro Met Lys Glu Ala Asn Val His Gly Gin Gly Asn 

20 .25 30 

Leu Ala Tyr Pro Ala Val Arg Thr His Gly Thr Leu Glu Ser Val Asn 

35 40 45 

Gly Pro Arg Ala Gly Ser Arg Gly Leu Thr Thr Thr Ser Leu Ala Asp 

50 S5 60 

Thr Phe Glu His Val He Glu Glu Leu Leu Asp Glu Asp Gin Lys Val 
65 70 75 80 

Arg Pro Asn Glu Glu Asn His Lys Asp Ala Asp Leu Tyr Thr Ser Arg 

85 90 95 

Val Met Leu Ser Ser Gin Val Pro Leu Glu Pro Pro Leu Leu Phe Leu 

100 105 110 

Leu Glu Glu Tyr Lys Asn Tyr Leu Asp Ala Ala Asn Met Ser Met Arg 

115 120 125 

Val Arg Arg His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser Val Cys 

130 135 140 

Asp Ser He Ser Glu Trp Val Thr Ala Ala Asp Lys Lys Thr Ala Val 
145 150 155 160 
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Asp Met Ser Gly Gly Thr Val Tlir Val Leu Glu Lys Val Pro Val Ser 

165 170 175 

Lys Gly Gin Leu Lys Gin Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met 

180 185 190 

Gly Tyr Thr Lys Glu Gly Cys Arg Gly He Asp Lys Arg His Trp Asn 

195 200 205 

Ser Gin Cys Arg Thr Thr Gin Ser Tyr Val Arg Ala Leu Thr Met Asp 

210 215 220 

Ser Lys Lys Arg He Gly Trp Arg Phe He Arg He Asp Thr Ser Cys 
225 230 235 240 

Val Cys Thr Leu Thr He Lys Arg Gly Arg Gly Val Pro Arg Ala Arg 

245 250 255 

Asp Pro Pro Val Ala Thr Met Val Ser Val He Lys Pro Glu Met Lys 

260 265 270 

Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

275 280 285 

Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

290 295 300 

Leu Arg Val Thr Met Ala Glu Gly Gly Pro Met Pro Phe Ala Phe Asp 
305 310 315 320 

Leu Val Ser His Val Phe Cys Tyr Gly His Arg Val Phe Thr Lys Tyr 

325 330 335 

Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

340 345 350 

Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

355 360 365 

Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 
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370 375 380 

Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 
385 390 395 400 

Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 

405 410 415 

Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

420 425 430 

Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Glu He 

435 440 445 

Leu Glu Met Pro Gly Asp His Tyr He Gly His Arg Leu Val Arg Lys 

450 455 460 

Thr Glu Giy Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 
465 470 475 480 

<210> 34 
<211> 1443 
<212> DNA 
<213> Fungia sp. 
<400> 34 

atg gga acc ate ctt ttc ctt act atg gtt att tea tae ttc ggt tge 48 
Met Gly Thr He Leu Phe Leu Thr Met Val He Ser Tyr Phe Gly Cys 

1 5 10 15 

atg aag get gcg ecc atg aaa gaa gea aac gtc eae gga caa ggc aac 96 
Met Lys Ala Ala Pro Met Lys Glu Ala Asn Val His Gly Gin Gly Asn 

20 25 30 

ttg gcc tae cca got gtg egg acc cat ggg act ctg gag age gtg aat 144 
Leu Ala Tyr Pro Ala Val Arg Thr His Gly Thr Leu Glu Ser Val Asn 
35 40 45 
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ggg ccc agg gca ggt teg aga ggt ctg acg acg acg tec etg get gae 192 
Gly Pro Arg Ala Gly Ser Arg Gly Leu Thr Thr Thr Ser Leu Ala Asp 

50 55 60 

act ttt gag cac gtg ate gaa gag ctg ctg gat gag gae cag aag gtt 240 
Thr Phe Glu His Val He Glu Glu Leu Leu Asp Glu Asp Gin Lys Val 
65 70 75 80 

egg ccc aac gaa gaa aae eat aag gae gcg gae ttg tae act tee egg 288 
Arg Pro Asn Glu Glu Asn His Lys Asp Ala Asp Leu Tyr Thr Ser Arg 

85 90 95 

gtg atg etc age agt caa gtg ect ttg gag cet cct etg etc ttt ctg 336 
Val Met Leu Ser Ser Gin Val Pro Leu" Glu Pro Pro Leu Leu Phe Leu 

100 105 110 

ctg gag gaa tae aaa aat tae ctg gat gee gca aac atg tct atg agg 384 
Leu Glu Glu Tyr Lys Asn Tyr Leu Asp Ala Ala Asn Met Ser Met Arg 

115 ■ 120 125 

gtt egg cgc cac tee gae ccc gee cgc cgt ggg gag ctg age gtg tgt 432 
Val Arg Arg His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser Val Cys 

130 135 140 

gae agt att age gag tgg gte aca gcg gca gat aaa aag act gca gtg 480 
Asp Ser He Ser Glu Trp Val Thr Ala Ala Asp Lys Lys Thr Ala Val 
145 150 155 160 

gae atg tec ggt ggg acg gtc aca gtc etg gag aaa gte eeg gta tea 528 
Asp Met Ser Gly Gly Thr Val Thr Val Leu Glu Lys Val Pro Val Ser 

165 170 175 

aaa ggc caa ctg aag caa tat ttc tae gag ace aag tgt aat ccc atg 576 
Lys Gly Gin Leu Lys Gin Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met 
180 185 190 
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ggt tac acg aag gaa ggc tgc agg ggc ata gac aaa agg cac tgg aac 624 

Gly Tyr Thr Lys Glu Gly Cys Arg Gly He Asp Lys Arg His Trp Asn 

195 200 205 

teg caa tgc cga act acc caa tog tat gtt egg gee ett act atg gat 672 

Ser Gin Cys Arg Thr Thr Gin Ser Tyr Val Arg Ala Leu Thr Met Asp 

210 215 220 

age aaa aag aga att ggc tgg egg ttc ata agg ata gae act tec tgt 720 

Ser Lys Lys Arg He Gly Trp Arg Phe He Arg He Asp Thr Ser Cys 
225 230 235 240 

gta tgt aca ctg acc att aaa agg gga aga ggg gta ccg egg gcc egg 768 

Val Cys Thr Leu Thr He Lys Arg Gly Arg Gly Val Pro Arg Ala Arg 

245 250 255 

gac cca ccg gtc gcc acc atg gtg agt gtg att aaa eca gag atg aag 816 

Asp Pro Pro Val Ala Thr Met Val Ser Val He Lys Pro Glu Met Lys 

260 265 270 

atg agg tac tac atg gac ggc tec gtc aat ggg eat gag ttc aca att 864 

Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

275 280 285 

gaa ggt gaa ggc aca ggc aga cct tac gag gga cat caa gag atg aca 912 

Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

290 295 300 

eta cgc gtc aca atg gcc gag ggc ggg cca atg cct ttc gcg ttt gac 960 

Leu Arg Val Thr Met Ala Glu Gly Gly Pro Met Pro Phe Ala Phe Asp 
305 310 315 320 

tta gtg tea cac gtg ttc tgt tac ggc cac aga gta ttt act aaa tat 1008 

Leu Val Ser His Val Phe Cys Tyr Gly His Arg Val Phe Thr Lys Tyr 
J25 330 335 
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cca gaa gag ata cca gac tat ttc aaa caa gca ttt cct gaa ggc ctg 1056 
Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

340 345 350 

tea tgg gaa agg teg ttg gag ttc gaa gat ggt ggg tec get tea gtc 1104 
Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

355 360 365 

agt gcg cat ata age ett aga gga aae ace tte tac eae aaa tec aaa 1152 
Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

370 375 380 

ttt act ggg gtt aac ttt cct gcc gat ggt cct ate atg caa aac caa 1200 
Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 
385 . 390 395 400 

agt gtt gat tgg gag cca tea acc gag aaa att act gcc age gac gga 1248 
Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 

405 410 415 

gtt ctg aag ggt gat gtt acg atg tac eta aaa ett gaa gga ggc gge 1296 
Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

420 425 430 

aat cac aaa tgc caa ttc aag act act tac aag gcg gca aaa gag att 1344 
Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Glu He 

435 440 445 

ett gaa atg cca gga gac cat tac ate ggc cat egc etc gtc agg aaa 1392 
Leu Glu Met Pro Gly Asp His Tyr He Gly His Arg Uu Val Arg Lys 

450 455 460 

ace gaa gge aac att act gag ctg gta gaa gat gca gta get cat tec 1440 
Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 
465 470 475 480 
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taa 1443 

<210> 35 

<211> 464 

<212> PRT 

<213> Fungia sp. 

<400> 35 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin' Glu Met Arg Tlir Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 . 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Ash Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 
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165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys Gly Gly Ser Gly Gly Asp Glu Val 
225 230 235 240 

Asp Gly Thr Gly Gly Ser Met Val Ser Val He Lys Pro Glu Met Lys 

245 250 255 

Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

260 265 270 

Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

275 280 285 

Leu Arg Val Thr Met Ala Lys Gly Gly Pro Met Pro Phe Ala Phe Asp 

290 295 300 

Leu Val Ser His Val Phe Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr 
305 310 315 320 

Pro Giu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

325 330 335 

Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

340 345 350 

Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

355 360 365 

Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 
370 375 380 
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Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 
385 390 395 400 

Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

405 410 415 

Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys He 

420 425 430 

Leu Lys Met Pro Gly Ser His Tyr He Ser His Arg Leu Val Arg Lys 

435 440 445 

Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 

450 455 460 

<210> 36 
<211> 1395 
<212> DNA 
<213> Fungia sp. 
<400> 36 

atg gtg tct tat tea aag caa ggc ate gca eaa gaa atg egg aeg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

1 5 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ecc ett eca ttc tee ttt gac ata etg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 
50 55 60 
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tea aca gcc ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aea gcc age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cae aat tec ate tat cat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

ggc gta aac ttt ece get gat gga cec gta atg aag aag eag aea att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act eag ttt ett ctg etc gaa giga ggt ggt tac eag. 528 
Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cae tec act tac aaa acg gag aag eea gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

cec ccg agt cat gtc gta gaa cat caa att gtg agg ace gac ett ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 
195 200 205 
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caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa ggt ggc age ggt ggc gac gag gtg 720 

His Val Asn Pro Leu Lys Val Lys Gly Gly Ser Gly Gly Asp Glu Val 

225 230 235 240 

gac ggt acc ggt ggc age atg gtg agt gtg att aaa cca gag atg aag 768 

Asp Gly Thr Gly Gly Ser Met Val Ser Val He Lys Pro Glu Met Lys 

245 250 255 

atg agg tac tac atg gac ggc tec gtc aat ggg cat gag ttc aca att 816 

Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

260 265 270 

gaa ggt gaa ggc aca ggc aga cct tac gag gga cat caa gag atg aca 864 

Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

275 280 285 

eta cgc gtc aca atg gee aag ggc ggg cca atg cct ttc gcg ttt gac 912 

Leu Arg Val Thr Met Ala Lys Gly Gly Pro Met Pro Phe Ala Phe Asp 

290 295 300 

tta gtg tea cac gtg ttc tgt tac ggc cac aga cct ttt act aaa tat 960 

Leu Val Ser His Val Phe Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr 

305 310 315 320 

cca gaa gag ata cca gac tat ttc aaa caa gca ttt cct gaa ggc ctg 1008 

Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

325 330 335 

tea tgg gaa agg teg ttg gag ttc gaa gat ggt ggg tec get tea gtc 1056 

Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 
340 345 350 
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agt gcg cat ata age ctt aga gga aac acc ttc tac cac aaa tec aaa 1104 
Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

355 360 365 

ttt act ggg gtt aac ttt cct gcc gat ggt cct ate atg caa aac eaa 1152 
Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 

370 375 380 

agt gtt gat tgg gag cca tea acc gag aaa att act gcc age gae gga 1200 
Ser Val Asp Trp Glu Pro Ser Thr Glu Lys lie Thr Ala Ser Asp Gly 
385 390 395 400 

gtt ctg aag ggt gat gtt acg atg tac eta aaa ctt gaa gga ggc gge 1248 
Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

405 410 415 

aat cac aaa tgc caa ttc aag act act tac aag gcg gca aaa aag att 1296 
Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys He 

420 425 430 

ctt aaa atg eca gga age cat tac ate age eat ege etc gtc agg aaa 1344 
Leu Lys Met Pro Gly Ser His Tyr He Ser His Arg Leu Val Arg Lys 

435 440 445 

ace gaa ggc aac att act gag ctg gta gaa gat gca gta get cat tec 1392 
Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 

450 455 460 

taa 1395 
<210> 37 
<211> 221 
<212> PRT 

<213> Moatipora. sp 
<400> 37 
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Met Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly 

15 10 15 

Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr Gly 

50 55 60 

Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met His Phe Glu 

85 90 95 

Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn 

100 105 110 

Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Asn Thr Glu 

130 135 140 

Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asn Phe Met Ala 
145 150 155 160 

Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr 

165 170 175 

Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val Asp 

180 185 190 

Arg Lys Leu Asp Val Thr Ser His Asn Lys Asp Tyr Thr Phe Val Glu 

195 200 205 

Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 
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210 215 220 

<210> 38 
<211> 666 

<212> DNA 

<213> Montipora. sp 
<400> 38 

atg agt gtg ate get aaa eaa atg ace tae aag gtt tat atg tea gge 48 
Met Ser Val lie Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly 

15 10 15 

acg gtc aat gga cac tae ttt gag gtc gaa ggc gat gga aaa gga aag 96 
Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

cct tae gag ggg gag eag aeg gta aag cte act gte aec aag ggt gga 144 
Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly 

35 40 45 

cet ctg oca ttt got tgg gat att tta tea cea ctg tct cag tae gga 192 
Pro Leu Pro Phe Ala Trp Asp lie Leu Ser Pro Leu Ser Gin Tyr Gly 

50 55 60 

age ata cea ttc ace aag tae cct gaa gac ate cet gat tat gta aag 240 
Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys 
65 70 75 80 

cag tea ttc cct gag gga tat aca tgg gag agg ate atg cac ttt gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met His Phe Glu 

85 90 95 

gat ggt gca gtg tgt act gtc age aat gat tec age ate eaa ggc aac 336 
Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn 
100 105 110 
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tgt ttc ate tac aat gtc aaa ate tet ggt gtg aae ttt eet cee aat 384 
Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro Asn 

115 120 125 

gga cet gtt atg cag aag aag aca cag ggc tgg gaa cee aae aet gag 432 
Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Asn Thr Glu 

130 135 140 

egt ete ttt gca cga gat gga atg ctg ata gga aae aae ttt atg get 480 
Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asn Phe Met Ala 
145 150 155 160 

etg aag ttg gaa gga ggt ggt eae tat ttg tgt gaa tte aaa tet act 528 
Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr 

165 170 175 

tac aag gca aag aag ect gtg agg atg cea ggg tat cac tat gtt gac 576 
Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val Asp 

180 185 190 

cgc aaa ctg gat gta acc agt cac aac aag gat tac aca ttt gtt gag 624 
Arg Lys Leu Asp Val Thr Ser His Asn Lys Asp Tyr Thr Phe Val Glu 

195 200 205 

cag tgt gaa ata tec att gca cgc cac tet ttg etc ggt tga 666 
Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 39 
<211> 222 
<212> PRT 

<213> Montipora, sp 
<400> 39 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 
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15 10 15 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys lie Ser Gly Val Asn Phe Pro Pro 

115 ■ 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Phe Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 ■ 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 
210 215 220 
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<210> 40 
<211> 669 
<212> DNA 

<213> Montipora, sp 
<400> 40 

atg gtg agt gtg ate get aaa caa atg aee tac aag gtt tat atg tea 48 
Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc aeg gtc aat gga cac tae ttt gag gtc gaa ggc gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag ggt 144 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct ctg cea ttt get tgg gat att tta tea cea etg tet cag tae 192 
Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr 

50 55 60 

gga age ata cea tte acc aag tae cct gaa gae ate cct gat tat gta 240 
Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag cag tea ttc cct gag gga tat aca tgg gag agg ate atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met Asn Phe 

85 90 95 

gaa gat ggt gea gtg tgt act gtc age aat gat tee age ate caa ggc 336 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tet ggt gtg aac ttt cct ccc 384 
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Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro 

115 120 125 

aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat ttt atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Phe Met 
145 150 155 160 

get ctg aag ttg gaa gga ggt ggt eac tat ttg tgt gaa ttc aaa tct 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys S«r 

165 170 175 

act tac aag gca aag aag cct gtg agg atg eca ggg tat eac tat gtt 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val 

180 185 190 

gae cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata tec att gca cgc cac tct ttg etc ggt tga 669 
Glu Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 41 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 41 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

i 

1 5 10 15 
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Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 42 
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<211> 669 
<212> DNA 

<213> Montipora. sp 
<400> 42 

atg gtg agt gtg ate get aaa caa atg acc tac aag gtt tat atg tea 48 
Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag Oct tac gag gga gag cag aca gta aag etc act gtc acc aag ggt 144 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct ctg eca ttt get tgg gat att tta tea cca etg ttt eag tac 192 
Gly Pro Leu Pro Phe Ala Tfp Asp He Leu Ser Pro Leu Phe Gin Tyr 

50 55 60 

gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat gta 240 
Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag cag tea tte cct gag gga tat aca tgg gag agg acc atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

gaa gat ggt gea gtg tgt act gtc age aat gat tec age ate caa ggc 336 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tet ggt acg aac ttt cct ecc 384 
Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 
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115 120 125 

aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

got ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tct 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat att 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt tga 669 
Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 43 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 43 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 
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20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Met Cys Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 44 
<211> 669 
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<212> DNA 

<213> Montipora. sp 
<400> 44 

atg gtg agt gtg ate get aaa caa atg acc tac aag gtt tat atg tea 48 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga 96 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag ect, tac gag gga gag cag aca gta aag etc act gtc acc aag ggt 144 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga ect ctg cea ttt get tgg gat att tta tea cea ctg atg tgt tac 192 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Met Cys Tyr 

50 55 60 

gga ago ata cea ttc acc aag tac ect gaa gac ate ect gat tat gta 240 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 

65 70 75 80 

aag cag tea ttc ect gag gga tat aca tgg gag agg acc atg aac ttt 288 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa ggc 336 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tet ggt acg aac ttt ect cec 384 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 
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aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca cga gat gga atg etg ata gga aac gat tat atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

get etg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tct 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat att 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

gac cgc aaa etg gat gta ace agt cac aac agg gat tac aca tct gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 ' 200 205 

gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt tga 669 
Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 45 
<211> 255 
<212> PRT 

<213> Montipora. sp 
<460> 45 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 
20 25 30 
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Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
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245 250 255 

<210> 46 
<211> 765 
<212> DNA 

<213> Montipora. sp 
<400> 46 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gae gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ecc atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 ' 40 45 

tea ggc acg gte aat gga eac tac ttt gag gte gaa gge gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

gga aag ect tac gag gga gag cag aca gta aag etc act gte ace aag 240 
Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

ggt gga ect ctg eca ttt get tgg gat att tta tea eca cag ttc cag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin 

85 90 95 

tac gga age ata oca ttc ace aag tac ect gaa gae ate ect gat tat 336 
Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 
100 105 110 
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ttc aag cag tea ttc cct gag gga tat aca tgg gag agg age atg aac 384 
Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate eaa 432 
Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tet ggt gag aac ttt eet 480 
Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

ecc aat gga cct gtt atg cag aag aag aca eag ggc tgg gaa ccc age 528 
Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag egt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 
Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt eac tat ttg tgt gaa ttt aaa 624 
Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

tet act tac aag gca aag aag cct gtg agg atg cca ggg ege eac gag 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

att gac ege aaa ctg gat gta ace agt eac aac agg gat tac aca tet 720 
He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gcc att gca ege cae tet ttg etc ggt 765 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
245 250 255 
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<210> 47 
<211> 255 
<212> PRT 

<213> Montipora. sp 
<400> 47 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Hir Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Leu Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 
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Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 - 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
245 250 255 

<210> 48 
<211> .765 
<212> DNA 

<213> Montipora. sp 
<400> 48 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg agt gtg ate get aaa eaa atg ace tac aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea ggc aeg gte aat gga cac tac ttt gag gtc gaa gge gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 
50 55 60 
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gga aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag 240 
Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

ggt gga cct ctg cca ttt get tgg gat att tta tea eca cag ett cag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Leu Gin 

85 90 95 

tac gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat 336 
Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

ttc aag cag tea ttc cct gag gga tat aca tgg gag agg age atg aae 384 
Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tee age ate caa 432 
Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tet ggt gag aac ttt cct 480 
Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

cec aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa cec age 528 
Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 
Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 
Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 
195 200 205 
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tct act tac aag gca aag aag cct gtg agg atg cca ggg cgc cac gag 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

att gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct 720 
He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt 765 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
245 250 255 

<210> 49 
<211> 747 

<212> PRT 

<213> Montipora. sp 
<400> 49 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He. Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
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Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Ser 
225 230 235 240 

Gly Leu Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr 

245 250 255 

Ala Gly Pro Leu Tyr Asp Glu Val Asp Lys Asp Pro Met Ala Ser Ser 

260 265 270 

Glu Asp Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly 

275 280 285 

Ser Val Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg 

290 295 300 

Pro Tyr Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly 
305 310 315 320 
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Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro 61n Phe 61n Tyr Gly 

325 330 335 

Ser Lys Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys 

340 345 350 

Leu Ser Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu 

355 360 365 

Asp Gly Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly 

370 375 380 

Glu Phe He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp 
385 390 395 400 

Gly Pro Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu 

405 410 415 

Arg Met Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg 

420 425 430 

Leu Lys Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr 

435 440 445 

Tyr Met Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp 

450 455 460 

He Lys Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu 
465 470 475 480 

Gin Tyr Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala Ser Gly Leu 

485 490 495 

Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr Ala Gly 

500 505 510 

Pro Leu Tyr Asp Glu Val Gly Lys Asp Pro Met Ala Ser Ser Glu Asp 

515 520 525 

Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly Ser Val 
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530 535 540 

Asn 61y His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg Pro Tyr 
545 550 555 560 

Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly Pro Leu 

565 570 575 

Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin Tyr Gly Ser Lys 

580 585 590 

Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys Leu Ser 

595 600 605 

Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu Asp Gly 

610 615 620 

Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly Glu Phe 
625 630 635 640 

He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp Gly Pro 

645 650 655 

Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu Arg Met 

660 665 670 

Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Ifet Arg Leu Lys 

675 680 685 

Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr Tyr Met 

690 695 700 

Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp He Lys 
705 710 715 720 

Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu Gin Tyr 

725 730 735 

Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala 
740 745 
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<210> 50 
<2I1> 2241 
<212> DNA 

<213> Montipora. sp 
<400> 50 

atg gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg 48 
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 

15 10 15 

gtc gag ctg gae ggc gac gta aac ggc eac aag ttc age gtg tee ggc 96 
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

gag ggc gag ggc gat gee acc tac ggc aag ctg ace ctg aag ttc ate 144 
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

tgc ace ace ggc aag ctg ccc gtg ccc tgg ecc acc etc gtg acc acc 192 
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

ctg ace tac ggc gtg cag tgc ttc age cge tac ccc gae eac atg aag 240 
Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

cag eac gac ttc ttc aag tec gee atg ccc gaa ggc tac gtc cag gag 288 
Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gcc gag 336 
Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

* 

gtg aag ttc gag ggc gac acc ctg -gtg aac cgc ate gag ctg aag ggc 384 
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Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

ate gac ttc aag gag gac ggc aac ate ctg ggg cae aag ctg gag tac 432 
He Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr 

130 135 140 

aae tae aae age cae aae gtc tat ate atg gee gae aag eag aag aac 480 
Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

ggc ate aag gtg aae ttc aag ate cge cae aae ate gag gac ggc age 528 
Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

gtg cag etc gee gac cac tac cag cag aac acc ccc ate ggc gac 'ggc 576 
Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

ccc gtg ctg ctg ccc gac aiae cac tac ctg age acc cag tec gee ctg 624 
Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

age aaa gae ccc aac gag aag cge gat cac atg gtc ctg ctg gag ttc 672 
Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

gtg acc gee gcc ggg ate act etc ggc atg gac gag ctg tac aag tec 720 
Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Ser 
225 230 235 240 

gga etc aga tet ega get caa get teg aat tct gea gtc gac ggt ace 768 
Gly Leu Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr 

245 250 255 

gcg ggc ccg ctg tac gac gaa gtc gat aag gat ceg atg gcc tec tec 816 
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Ala Gly Pro Leu Tyr Asp Glu Val Asp Lys Asp Pro Met Ala Ser Ser 

260 265 270 

gag gac gtc ate aag gag ttc atg cgc ttc aag gtg cgc atg gag ggc 864 
Glu Asp Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly 

275 280 285 

tec gtg aac ggc cac gag ttc gag ate gag ggc gag ggc gag ggc cgc 912 
Ser Val Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg 

290 295 300 

ccc tac gag ggc a6e cag ace gee aag ctg aag gtg ace aag ggc ggc 960 
Pro Tyr Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly 
305 310 315 320 

ccc ctg ccc ttc gcc tgg gac ate ctg tec cet cag ttc cag tac ggc 1008 
Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin Tyr Gly 

325 330 335 

tec aag gcc tac gtg aag cac ccc gcc gac ate ccc gac tac ttg aag 1056 
Ser Lys Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys 

340 345 350 

ctg tec ttc ccc gag ggc ttc aag tgg gag cgc gtg atg aac ttc gag 1104 
Leu Ser Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu 

355 360 365 

gac ggc ggc gtg gtg ace gtg acc cag gac tec tec ctg cag gac ggc 1152 
Asp Gly Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly 

370 375 380 

gag ttc ate tac aag gtg aag ctg cgc ggc ace aac ttc ccc tec gac 1200 
Glu Phe He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp 
385 390 395 400 

ggc ccc gta atg cag aag aag acc atg ggc tgg gag gcc tec acc gag 1248 
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Gly Pro Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu 

405 410 415 

egg atg tac ccc gag gac ggc gcc ctg aag ggc gag ate aag atg agg 1296 
Arg Met Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg 

420 425 430 

ctg aag ctg aag gac ggc ggc cac tac gac gcc gag gtc aag acc acc 1344 
Leu Lys Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr 

435 440 445 

tac atg gcc aag aag ccc gtg cag ctg ccc ggc gcc tac aag acc gac 1392 
Tyr Met Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp 

450 455 460 

ate aag ctg gac ate acc tec cac aac gag gac tac acc ate gtg gaa 1440 
He Lys Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu 
465 470 475 480 

cag tac gag cgc gcc gag ggc cgc cac tec acc ggc gcc tec gga etc 1488 
Gin Tyr Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala Ser Gly Leu 

485 490 495 

aga tct cga get caa get teg aat tct gca gtc gac ggt acc gcg ggc 1536 
Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr Ala Gly 

500 505 510 

ccg ctg tac gac gaa gtc ggt aag gat ccg atg gcc tec tec gag gac 1584 
Pro Leu Tyr Asp Glu Val Gly Lys Asp Pro Met Ala Ser Ser Glu Asp 

515 520 525 

gtc ate aag gag ttc atg cgc ttc aag gtg cgc atg gag ggc tec gtg 1632 
Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly Ser Val 

530 535 540 

aac ggc cac gag ttc gag ate gag ggc gag ggc gag ggc cgc ccc tac 1680 
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Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg Pro Tyr 
545 550 555 560 

gag ggc acc cag acc gcc aag ctg aag gtg acc aag ggc ggc ccc ctg 1728 
Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly Pro Leu 

565 570 575 

ccc ttc gcc tgg gac ate ctg tec cct cag ttc cag tac ggc tec aag 1776 
Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin Tyr Gly Ser Lys 

580 585 590 

gcc tac gtg aag cac ccc gcc gac ate ccc gac tac ttg aag ctg tec 1824 
Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys Leu Ser 

595 600 605 

ttc ccc gag ggc ttc aag tgg gag cgc gtg atg aac ttc gag gac ggc 1872 
Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu Asp Gly 

610 615 620 

ggc gtg gtg acc gtg acc cag gac tec tee ctg cag gac ggc gag ttc 1920 
Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly Glu Phe 
625 630 635 640 

ate tac aag gtg aag ctg cgc ggc acc aac ttc ccc tec gac ggc ccc 1968 
He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp Gly Pro 

645 650 655 

gta atg cag aag aag acc atg ggc tgg gag gee tec ace gag egg atg 2016 
Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu Arg Met 

660 665 670 

tac ccc gag gac ggc gcc ctg aag ggc gag ate aag atg agg ctg aag 2064 
Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg Leu Lys 

675 680 685 

ctg aag gac ggc ggc cac tac gac gee gag gte aag acc ace tac atg 2112 
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Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr Tyr Met 

690 695 700 

gcc aag aag ccc gtg cag ctg ccc ggc gcc tac aag acc gac ate aag 2160 
Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp He Lys 
705 710 715 720 

ctg gac ate acc tec cac aac gag gac tac acc ate gtg gaa cag tac 2208 
Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu Gin Tyr 

725 730 735 

gag cgc gcc gag ggc cgc cac tec acc ggc gee 2241 
Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala 
740 745 

<210>. 51 
<211> 507 
<212> PRT 

<213> Mojitipora. sp 

<400> 51 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

50 55 60 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 
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85 90 95 

Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 

Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

Asn Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

Leu Ser Lys Asp F^o Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 

260 265 270 

Ser Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser 

275 280 285 

Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly Thr Val 

« 

290 295 300 
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Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys Pro Tyx 
305 310 315 320 

Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly Pro Leu 

325 330 335 

Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe 61n Tyr Gly Ser He 

340 345 350 

Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys Gin Ser 

355 360 365 

Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe Glu Asp Gly 

370 375 380 

Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn Cys Phe 
385 390 395 400 

He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro Asn Gly Pro 

405 410 415 

Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr Glu Arg Leu 

420 425 430 

Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met Ala Leu Lys 

435 440 445 

Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr Tyr Lys 

450 455 460 

Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He Asp Arg Lys 
465 470 475 480 

Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val Glu Gin Cys 

485 490 495 

Glu He Ala He Ala Arg His Ser Leu Leu Gly 
500 505 

<210> 52 
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<211> 1521 
<212> DNA 

<213> Montipora. sp 
<400> 52 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

cec atg g-tg age aag gge gag gag ctg ttc ace ggg gtg gtg ecc ate 144 
Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

. 35 40 45 

ctg gtc gag ctg gac gge gac gta aac gge cac aag ttc age gtg tec 192 
Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

50 55 60 

gge gag gge gag gge gat gee ace tac gge aag ctg ace ctg aag ttc 240 
Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

ate tge ace ace gge aag ctg cec gtg ccc tgg ecc ace etc gtg ace 288 
He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

ace ctg ace tgg gge gtg cag tge ttc age egc tac cec gac cac atg 336 
Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

aag cag cac gac ttc ttc aag tec gee atg cec gaa gge tac gtc cag 384 
Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 
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115 120 125 

gag cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gcc 432 

Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

gag gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg aag 480 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

ggc ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag 528 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 

tac aac tac ate age cac aac gtc tat ate acc gcc gac aag cag aag 576 

Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

aac ggc ate aag gcc aac ttc aag ate cgc cac aac ate gag gac ggc 624 
Asn Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

age gtg cag etc gcc gac cac tac cag cag aac acc ecc ate ggc gac 672 
Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

ggc ecc gtg ctg ctg ecc gac aac cac tac ctg age acc cag tec gcc 720 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

ctg age aaa gac ecc aac gag aag cgc gat cac atg gtc ctg ctg gag 768 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

ttc gtg acc gcc gcc ggg ate act etc ggc atg gac gag ctg tac aag 816 

Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 
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260 265 270 

tec teg tec gag etc age gga gat gag gte gat ggt acc atg gtg agt 864 
Ser Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser 

275 280 285 

gtg ate get aaa caa atg ace tac aag gtt tat atg tea ggc acg gte 912 
Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly Thr Val 

290 295 300 

aat gga cac tac ttt gag gte gaa gge gat gga aaa gga aag eet tac 960 
Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys Pro Tyr 
305 310 315 320 

gag gga gag cag aca gta aag cte act gte acc aag ggt gga cct etg 1008 
Glu Gly Glu Gin. Thr Val Lys Leu Thr Val Thr Lys Gly Gly Pro Leu 

325 330 335 

cea ttt get tgg gat att tta tea eca etg ttt cag tae gga age ata 1056 
Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr Gly Ser He 

340 345 350 

cea ttc ace aag tac cct gaa gae ate eet gat tat gta aag cag tea 1104 
Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys Gin Ser 

355 360 365 

ttc cct gag gga tat aca tgg gag agg acc atg aac ttt gaa gat ggt 1152 
Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe Glu Asp Gly 

370 375 380 

gca gtg tgt act gte age aat gat tec age ate caa ggc aac tgt ttc 1200 
Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn Cys Phe 
385 390 395 400 

ate tae aat gte aaa ate tct ggt acg aac ttt eet cee aat gga cct 1248 
He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro Asn Gly Pro 
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405 410 415 

gtt atg cag aag aag aca cag ggc tgg gaa ccc age act gag cgt etc 1296 
Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr Glu Arg Leu 

420 425 430 

ttt gea ega gat gga atg ctg ata gga aac gat tat atg get etg aag 1344 
Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met Ala Leu Lys 

435 440 445 

ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tot act tac aag 1392 
Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr Tyr Lys 

450 455 460 

gea aag aag ect gtg agg atg eca ggg tat eae tat att gac ege aaa 1440 
Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He Asp Arg Lys 
465 470 475 480 

etg gat gta ace agt eae aac agg gat tac aca tot gtt gag eag tgt 1488 
Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val Glu Gin Cys 

485 490 495 

gaa ata gee att gea ege eae tct ttg etc ggt 1521 
Glu He Ala He Ala Arg His Ser Leu Leu Gly 
500 505 

<210> 53 
<211> 507 
<212> PRT 

<213> Ifontipora. sp 
<400> 53 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

1 5 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 
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20 25 30 

Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr 

210 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 
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Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly Ser 

245 250 255 

Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser Lys 

260 265 270 

Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val Glu Leu Asp 

275 280 285 

Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 

290 295 300 

Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly 
305 310 315 320 

Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly 

325 330 335 

Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 

340 345 350 

Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 

355 360 365 

Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu 

370 375 380 

Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly He Asp Phe Lys 
385 390 395 400 

Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser 

405 410 415 

His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala 

420 425 430 

Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala 

435 440 445 

Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 
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450 455 460 

Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro 
465 470 475 480 

Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 

485 490 495 

Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 
500 505 

<210> 54 
<211> 1521 
<212> DNA 

<213> Montipora. sp 

<400> .54 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

1 5 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

cec atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat atg 144 
Pro Met Vai Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

gga aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag 240 
Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 

« 

65 70 75 80 
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ggt gga cct ctg cca ttt get tgg gat att tta tea cca etg ttt eag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin 

85 90 95 

tac gga ago ata cca ttc acc aag tac cct gaa gac ate cct gat tat 336 
Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

gta aag cag tea ttc cct gag gga tat aca tgg gag agg acc atg aac 384 

Yal Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa 432 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tct ggt acg aac ttt cct 480 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro 
145 150 155 160 

ccc aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age 528 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

tct act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat 672 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr 
210 215 220 
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att gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct 720 
He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt tec 768 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly Ser 

245 250 255 

tog tec gag etc age gga gat gag gte gat ggt acc atg gtg age aag 816 
Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser Lys 

260 265 270 

ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg gtc gag ctg gac 864 
Gly Glu Glu Leu Phe Thr Gly. Val Val Pro He Leu Val Glu Leu Asp 

275 280 285 

ggc gac gta aac ggc cac aag ttc age gtg tec ggc gag ggc gag ggc 912 
Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 

290 295 300 

gat gcc acc tac ggc aag ctg acc ctg aag ttc ate tgc ace acc ggc 960 
Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly 
305 310 315 320 

aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc ctg ace tgg ggc 1008 
Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly 

325 330 335 

gtg cag tgc ttc age cgc tac ccc gac cac atg aag cag cac gac ttc 1056 
Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 

340 345 350 

ttc aag tee gcc atg ccc gaa ggc tac gtc cag gag cgc acc ate ttc 1104 
Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 

355 360 365 
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ttc aag gac gac ggc aac tac aag acc cgc gcc gag gtg aag ttc gag 1152 
Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 61u Yal Lys Phe Glu 

370 375 380 

ggc gac acc ctg gtg aac cgc ate gag ctg aag ggc ate gac ttc aag 1200 
Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys 
385 390 395 400 

gag gac ggc aac ate ctg ggg cac aag ctg gag tac aac tac ate age 1248 
Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser 

405 410 415 

eae aac gte tat ate acc gcc gac aag cag aag aac ggc ate aag gee 1296 
His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala 

420 425 430 

aac ttc aag ate cgc cac aac ate gag gac ggc age gtg cag etc gcc 1344 
Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala 

435 440 445 

gac cac tac cag cag aac ace cec ate ggc gac ggc ccc gtg ctg ctg 1392 
Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 

450 455 460 

ccc gac aac cac tac ctg age acc cag tec gcc ctg age aaa gac ccc 1440 
Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro 
465 470 475 480 

aac gag aag cgc gat cac atg gte ctg ctg gag ttc gtg acc gcc gcc 1488 
Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 

485 490 495 

ggg ate act etc ggc atg gac gag ctg tac aag 1521 
Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 
500 505 
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<210> 55 
<211> 411 
<212> PRT 

<213> Montipora. sp 
<400> 55 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser 

50 55 60 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 
165 170 175 
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Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

Asn Gly He Lys Ala His Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

Leu Ser Lys Asp Pifo Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

Phe Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He 

260 265 270 

Ala Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly 

275 280 285 

Thr He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin 

290 295 300 

Asn Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala 
305 310 315 320 

Asp Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala 

325 330 335 

Arg Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe 

340 345 350 

Arg Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Glu Leu 

355 360 365 

Arg His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val 

370 375 380 

Asp Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn 
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385 390 395 400 

Tyr Glu Glu Phe Val Gin Met Met Thr Ala Lys 
405 410 

<210> 56 
<211> 1233 
<212> DNA 

<213> Montipora. . sp 
<400> 56 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

1 5 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg age aag ggc gag gag ctg ttc ace ggg gtg gtg cec ate 144 
Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

etg gte gag ctg gae ggc gac gta aac ggc eac agg ttc age gtg tec 192 
Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser 

50 55 60 

ggc gag ggc gag ggc gat gee ace tac ggc aag ctg acc ctg aag ttc 240 
Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

ate tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg ace 288 
He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

acc ctg ace tgg ggc gtg cag tgc ttc age egc tac ccc gac eac atg 336 
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Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

lOO 105 110 

aag cag cac gac ttc ttc aag tec gcc atg ccc gaa ggc tac gtc cag 384 
Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

gag cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gcc 432 

Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

gag gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg aag 480 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

ggc ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg gag 528 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 

tac aac tat ate age cac aac gtc tat ate acc gee gac aag cag aag 576 

Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

aac ggc ate aag gcc cac ttc aag ate cgc cac aac ate gag gac ggc 624 

Asn Gly He Lys Ala His Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

age gtg cag etc gcc gac cac tac cag cag aac ace ccc ate ggc gac 672 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

ggc ccc gtg ctg ctg ccc gac aac cac tac ctg age ace cag tec gee 720 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

ctg age aaa gac ccc aac gag aag cgc gat cac atg gtc ctg ctg gag 768 



109/121 



wo 2005/054464 PCT/JP2004/018437 
Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

ttc gtg acc gcc gcc cgc atg cat gac caa ctg aca gaa gag cag att 816 
Phe Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He 

260 265 270 

gca gag ttc aaa gaa gcc ttc tea tta ttc gac aag gat ggg gac ggc 864 
Ala Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly 

275 280 285 

acc ate acc aca aag gaa ctt ggc acc gtt atg agg teg ctt gga caa 912 
Thr He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin 

290 295 300 

aac cca acg gaa gca gaa ttg cag gat atg ate aat gaa gtc gat get 960 
Asn Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala 
305 310 315 320 

gat ggc aat gga acg att tac ttt cet gaa ttt ctt act atg atg get 1008 
Asp Gly Asn Gly Thr He Tyx Phe Pro Glu Phe Leu Thr Met Met Ala 

325 330 335 

aga aaa atg aag gac aca gac age gaa gag gaa ate ega gaa gca ttc 1056 
Arg Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe 

340 345 350 

egt gtt ttt gac aag gat ggg aac ggc tac ate age get get gaa tta 1104 
Arg Val Phe Asp Lys Asp Gly Asn ^ Gly Tyr He Ser Ala Ala Glu Leu 

355 360 365 

cgt cac gtc atg aca aac etc ggg gag aag tta aca gat gaa gaa gtt 1152 
Arg His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val 

370 375 380 

gat gaa atg ata agg gaa gca gat ate gat ggt gat ggc caa gta aac 1200 
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Asp Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn 
385 390 395 400 

tat gaa gag ttt gta caa atg atg aca gca aag 1233 
Tyr Glu Glu Phe Val Gin Met Met Thr Ala Lys 
405 410 

<210> 57 
<211> 288 
<212> PRT 

<213> Montipora. sp 
<400> 57 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

1 5 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Lys Arg Arg Tirp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn 

35 40 45 

Arg Phe Lys Lys He Ser Ser Ser Gly Ala Leu Gly Gly Gly Gly Ser 

50 55 60 

Glu Leu Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr 
65 70 75 80 

Met Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly 

85 90 95 

Lys Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr 

100 105 110 

Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe 

115 120 125 

Gin Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp 
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130 135 140 

Tyr Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met 
145 150 155 160 

Asn Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He 

165 170 175 

Gin Gly Asn Cys Phe lie Tyr Asn Val Lys He Ser Gly Thr Asn Phe 

180 185 190 

Pro Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro 

195 200 205 

Ser Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp 

210 215. 220 

Tyr Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe 
225 230 235 240 

Lys Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His 

245 250 255 

Tyr He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr 

260 265 270 

Ser Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
275 280 285 

<210> 58 
<211> 864 
<212> DNA 

<213> Montipora. sp 

<400> 58 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 
15 10 15 
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ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc aag agg cgc tgg aag aaa aac ttc att gcc gtc age get gee aac 144 
Pro Lys Arg Arg Trp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn 

35 40 45 

egg ttc aag aag ate tec age tec ggg gea ctg gga ggt gga ggt agt 192 
Arg Phe Lys Lys He Ser Ser Sex Gly Ala Leu Gly Gly Gly Gly Ser 

50 55 60 

gag etc atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat 240 
Glu Leu Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr 
65 70 75 80 

atg tea gge acg gtc aat gga cac tac ttt gag gtc gaa gge gat gga 288 
Met Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly 

85 90 95 

aaa gga aag cet tac gag gga gag cag aea gta aag etc act gtc ace 336 
Lys Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr 

100 105 110 

aag ggt gga cet ctg cea ttt get tgg gat att tta tea eca ctg ttt 384 
Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe 

115 120 125 

cag tac gga age ata cea ttc aec aag tac cet gaa gac ate cet gat 432 
Gin Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp 

130 135 140 

tat gta aag cag tea ttc cet gag gga tat aea tgg gag agg aec atg 480 
Tyr Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met 
145 150 155 160 
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aac ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate 528 
Asn Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He 

165 170 175 

caa ggc aac tgt ttc ate tac aat gtc aaa ate tct ggt aeg aac ttt 576 
Gin Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe 

180 185 190 

cet eee aat gga cet gtt atg cag aag aag aca cag ggc tgg gaa eee 624 
Pro Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro 

195 200 205 

age act gag egt etc ttt gca ega gat gga atg ctg ata gga aac gat 672 
Ser Thr Glu Arg Leu Phe Ala. Arg Asp Gly Met Leu He Gly Asn Asp 

210 215 220 

tat atg get ctg aag ttg gaa gga ggt ggt eac tat ttg tgt gaa ttt 720 
Tyr Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe 
225 230 235 240 

aaa tet act tac aag gca aag aag cet gtg agg atg eca ggg tat eac 768 
Lys Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His 

245 250 255 

tat att gac ege aaa ctg gat gta ace agt cac aac agg gat tac aca 816 
Tyr He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr 

260 265 270 

tct gtt gag cag tgt gaa ata gee att gca ege cac tct ttg etc ggt 864 
Ser Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
275 280 285 

<210> 59 
<2il> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 59 

ccagagatga agatgaggta ctacatggac ggc 33 
<210> 60 
<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400>. 60 

catgagttca caattgaagg tgaaggc 27 
<210> 61 
<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 61 

gaaggcacag gcagacctta cgaggga 27 
<210> 62 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 62 

ccaatgcctt tcgcgtttga ct:tagtg 27 
<210> 63 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 63 

ttagtgtcac acgtgttctg ttacggc 27 
<210> 64 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 64 

gaaaggtcgt tggagttcga agatggt 27 
<210> 65 
<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 65 

gaagatggtg ggtccgcttc agtcagtgcg 30 
<210> 66 
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<211> 34 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 66 

agccttagag gaaacacctt ctaccacaaa tcca 34 
<210> 67 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 67 

caaatccaaa tttactgggg ttaactttcc tg 32 
<210> 68 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 68 

gccgatggtc ctatcatgca aaaccaaagt 30 
<210> 69 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 69 



<210> 70 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 70 

gagaaaatta ctgccagcga cggagttctg aag 33 
<210> 71 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 71 

gatgttacga tgtacctaaa acttgaagga ggcggcaatc ac 42 
<210> 72 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 72 



gccgatggtc ctatcatgca aaaccaaagt gttgattggg agcca 



45 
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cttaaaatgc caggaagcca ttacatcagc catcgcctcg tcagg 45 
<210> 73 
<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 73 

gatgcagtag ctcattccct cgagcaccac cacc 34 
<210> 74 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 74 

gaaggrtgyg tcaayggrca y 21 
<210> 75 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 75 

acvggdccat ydgvaagaaa rtt 23 
<210> 76 
<211> 36 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 76 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 77 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 77 

ctcagggaat gactgcttta cat 23 
<210> 78 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 78 

ggccacgcgt cgactagtac 20 
<210> 79 
<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 79 

gtcttcaggg tacttggtga 20 
<210> 80 
<211> 23 
<212> DM 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<4b0> 80 

atgtaaagca gtcattccct gag 23 
<210> 81 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 81 

cccggatccg accatggcta ccttggttaa aga 33 
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